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This volume presents plariktological data obtained during cruise Mo. 5, 
leg 2 of the German research vessel "Meteor" to the Fed Sea and the 
Gulf of Men in February / March 1987. 'lîie following parameters were 
measured: seston, particulate organic carbon and nitrogen; chloro­
phyll a; primary production; abundance of pelagic bacteria, hetero- 
trcphic nanoflagellates and the blue-green alga Synechococcus spp.; 
growth and grazing of bacteria and nanoflagellates; respiration, 
nutrient excretion, standing stock and chemical composition of the 
plankton ocmmunity in three different size classes (i 20 pm, 20 - 200 
pm, ) 100 jjn) within the euphotic zone; bicoass of zooplankton > 100 
pm sampled at 5 depth intervals down to 500 m.
Zusanmenfassung
Dieser Band enthält die planktologischen Daten, die während der Reise 
Nr. 5, 2. Fahrtabschnitt (Expedition "Mindik") mit dem Forschungs­
schiff "Meteor" im Roten Meer und Golf von Aden im Februar / März 
1987 gesammelt wurden. Folgende Paramater wurden gemessen: Seston, 
partikulärer csrganischer Kohlenstoff und Stickstoff; Chlorophyll a; 
Primärproduktion; Äbundanz der pelagischen Bakterien, der hetero- 
trcphen Nanoflagellaten und der Blaualge Synechococcus spp; Wachstum 
und Wegfraß von Bakterien und Nanoflagel laten; Wegfraß von Phytoplank­
ton durch Mikrozocplankton; Respiration, Nährstoffexkretion, Bestand 
und chemische Zusammensetzung des Planktons in drei verschiedenen 
Größenklassen (<20 |_m, 20 - 200 pm, ) 100 |jn) innerhalb der eupho- 
tischen Zone; Biomasse des Zooplanktons > 100 pm in 5 Tiefeninter­
vallen bis 500 m.
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'sT7During leg 2 of the research programme "Mindik" the German research^ ._
vessel "Meteor" worked in the Red Sea and Gulf of Aden in February and 
March 1987.
The Red Sea is a unique marine ecosystem because of its high salinity 
and high bottom temperature and is therefore hardly comparable with 
other systems. Our knowledge about the Red Sea plankton ecology is 
still comparatively scarce as generally only a few samples were taken 
by passing expeditions on their vay to the Indian Ocean.
Therefore, our biological programme aimed at obtaining a comprehensive 
insight into the ecosystem of the central Red Sea, the Bab el Mandeb 
transition zone and the Gulf of Men during the winter season.
In order to learn as much as possible about this system, the types 
of organisms investigated ranged from bacteria and blue-green pi co­
plankton algae to the mesozocplarikton size class. Classical methods as 
well as more recent techniques \«re employed: the classical 4^ q 
method for primary production, respiration and nutrient excretion 
measurements of different size fractions of the plankton community 
represent the former, vhile the more recent inhibitor and dilution 
techniques for measuring growth and grazing rates of bacteria, 
heterotrcphic flagellates and other microorganisms represent the 
latter. The data obtained during our investigation are presented in 
this volume and will form the basis for publication of the results and 
future comparative studies.
We wish to thank all those who helped us in preparing the expedition, 
carrying out the measurements, processing the data and presenting them 
in the data sheets of this volume. Our special thanks go to Prof. W. 
Nellen, the coordinator of the expedition, to Prof. H. Thiel, cruise 
leader of leg 2, to S. Burchert, N. Verch, M. Petzold, as veil as to 
the captain, officers and crew of R.V. "Meteor".
We also gratefully acknowledge the financial support from the 
"DEUTSCHE roRSCHUNGSGFWEINSCflAFr" for the expedition and subsequent 
data processing.
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Fig. 1: Research areas of Meteor cruise 5, leg 2 in the Red Sea,
the Bab el Mandeb transition zone and the Gulf of Men 
(after Thiel et al., 1987).
Pig. 2: Sudanese region ( = Central Red Sea) indicating large plankton 
stations with a broad spectrum of gear anployed and small 
stations with a smaller spectrum of gear employed (after Thiel 
et al., 1987, modified).
¿5° <56° 4 7° ¿8° E
Fig. 3: Djihoutian and PR Yemenitic region ( = Gulf of Men) indicating large plankton stations with 
a broad spectrum of gear employed and smal l stations with a smaller spectrum of gear employed (after
Thiel, et a t . ,  1087, m ortified).
Station list 
Acronyms of gear
MS/RO - Multisonde (CTD) with rosette vrater sampler, 11 x 10 1
QM - Quantameter
SD - Secchi disc
R0 (30) - Rosette water sampler, 6 x 30 1
BO - Bongo net
MU - Multiple cpening-closing net
PLA - Plankton net (Apstein net)
KTI - Constant depth incubator
TI - Turbulence incubator
KP - Centrifugal pump
in w. - in water
on b. - on board
Literature
Thiel, H. and cruise participants, 1987: Cruise report, Meteor 
cruise 5, leg 2. Institut für Hydrobiologie und Fischereiwissen­
schaft der Universität Hamburg, Hamburg
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66 03.2. 07.38 23 14.3 36 40.1
66 03.2. 08.43 MU
66 03.2. 09.30 SD
66 03.2. 09.43 CM
66 03.2. 10.08 RO (30)
66 03.2. 10.27 RO (30)
66 03.2. 10.45 B0
76 05.2. 09.45 22 59.9 36 26.9 MS/RO
76 05.2. 10.23 QM
76 05.2. 10.48 SD
76 05.2. 11.03 RO (30)
81 06.2. 06.40 22 59.2 37 20.1 MS/RO
81 06.2. 07.30 MU
81 06.2. 08.25 QM
81 06.2. 08.55 SD
81 06.2. 09.13 RO (30)
81 06.2. 09.58 DO
86 07.2. 08.54 22 34.7 36 46.0 MS/RO
86 07.2. 09.47 MU
86 07.2. 10.34 SD
86 07.2. 10.45 CM
86 07.2. 11.06 RO (30)
86 07.2. 11.20 BD
91 08.2. 08.37 22 09.0 37 48.5 MS/RO
91 08.2. 09.37 MU
91 08.2. 10.20 KTI in w.
91 08.2. 10.23 SD
91 08.2. 10.43 QK
91 08.2. 11.00 RO (30)
91 08.2. 11.13 BO
91 08.2. 13.00 KTI on b.
97 09.2. 07.06 22 06.2 37 08.1 MS/RO
97 09.2. 07.47 MU
97 09.2. 08.25 SD
97 09.2. 08.55 RO (30)
97 09.2. 09.06 BO
100 10.2. 11.07 22 59.0 36 27.9 MS/RO
100 10.2. 12.00 QM
100 10.2. 13.30 KTI in w.
100 10.2. 15.03 MU
100 10.2. 16.14 MU
100 10.2. 17.00 MU
100 10.2. 17.30 KTI on b.
100 10.2. 17.50 MS/RO
100 10.2. 18.29 RO (30)
100 10.2. 18.38 MU
100 10.2. 19.21 MU
100 10.2. 20.10 MU
100 10.2. 23.53 MS/RO
108 12.2 . 09.00 21 23.9 38 01.0 MS/RO
108 12.2. 09.46 CM
108 12.2. 10.05 SD
108 12.2. 10.15 RO (30)
108 12.2. 10.25 BO
108 12.2. 10.38 KTI in w.
108 12.2. 10.50 BO
108 12.2. 13.01 MU
108 12.2. 14.30 KTI on b.
114 13.2. 08.36 21 25.5 37 58.7 RO (30)
114 13.2. 10.04 KTI in w.
114 13.2. 10.10 TI in w.
114 13.2 13.45 TI on b.
114 13.2. 13.55 KTI on b.
121 14.2. 09.57 21 37.3 38 03.6 MS/RO
121 14.2. 10.39 CM
121 14.2. 11.06 RO (30)
121 14.2. 11.18 KTI in w.
121 14.2. 11.34 BO
121 14.2. 11.45 B0
121 14.2. 13.26 MU
121 14.2. 14.35 KTI on b.
137 18.2. 07.06 19 59.2 38 27.6 FIA
137 18.2. 07.24 MS/RO
137 18.2. 07.57 MU
137 18.2. 08.39 SD
137 18.2. 08.58 CM
137 18.2. 09.14 RO (30)
137 18.2. 09.30 KTI in w.
137 18.2. 09.42 B0
137 18.2. 11.10 MU
137 18.2. 12.30 KTI on b.
143 19.2. 08.32 19 58.0 38 07.6 MS/RO
143 19.2. 09.18 CM
143 19.2. 09.43 SD
143 19.2. 10.20 KTI in w.
143 19.2. 13.40 KTI on b.
151 20.2. 07.17 19 40.8 37 28.6 t«/RO
151 20.2. 08.00 PLA
151 20.2. 09.12 KTI in w.
151 20.2. 09.29 CM
151 20.2. 10.05 SD
151 20.2. 10.15 FO (30)
151 20.2. 10.27 B0
151 20.2. 11.00 MU
151 20.2. 12.03 KTI on b.
165 22.2 . 09.01 10 03.2 39 07.4 MS/RO
165 22.2. 09.33 PLA
165 22.2. 09.49 CM
165 22.2. 10.11 SD
165 22.2. 10.21 RO (30)
165 22.2. 10.35 DO
165 22.2. 10.45 KTI in w.
165 22.2. 10.57 DO
165 22.2. 12.11 MU
165 22.2. 13.30 KTI on b.
174 23.2. 11.59 18 45.6 39 21.3 MS/RO
174 23.2. 12.24 BO
174 23.2. 12.40 Ol
174 23.2. 12.55 SD
174 23.2. 14.00 KTI in w.
174 23.2. 14.03 TI in w.
174 23.2. 16.12 TI on b.
174 23.2. 16.15 KTI on b.
130 24.2. 10.12 19 03.7 39 07.5 MS/FO
180 24.2. 10.47 0*1
180 24.2. 11.24 SD
180 24.2. 11.34 KTI in w.
180 24.2. 11.46 B0
180 24.2. 12.09 PLA
180 24.2. 12.28 RO (30)
180 24.2. 12.40 îrj
180 24.2. 13.20 PLA
180 24.2. 13.36 RO (30)
180 24.2. 13.39 19 04.1 39 08.1 MS/RO
180 24.2. 14.45 KTI on b.
180 24.2. 15.30 KTI in w.
180 24.2. 15.45 19 03.3 39 07.7 MS/RO
180 24.2. 17.01 KTI on b.
180 24.2. 17.51 MU
180 24.2. 22.26 BO
180 24.2. 22.55 RO (30)
180 24.2. 23.30 19 03.6 39 07.6 MS/RO
180 25.2. 00.06 PLA
180 25.2. 00.25 MU
180 25.2. 01.30 19 03.5 39 07.5 ÎE/RO
180 25.2. 03.31 19 03.2 39 07.8 MS/RO
180 25.2. 05.30 19 03.1 39 08.0 MS/RO
180 25.2. 06.20 KTI in w.
180 25.2. 06.39 RO (30)
180 25.2. 06.46 M j
180 25.2. 07.30 19 02.3 39 09.4 MS/RO
180 25.2. 08.12 QM
180 25.2. 08.30 SD
180 25.2. 10.00 PLA
180 25.2. 10.30 19 01.7 39 10.4 MS/RO
180 25.2. 11.05 SD
180 25.2. 11.15 MU
180 25.2. 12.25 KTI on b.
189 27.2. 08.22 19 39.2 38 36.6 MS/RO
189 27.2. 09.38 CM
189 27.2. 10.00 KTI in w.
189 27.2. 10.08 SD
189 27.2. 10.20 B0
189 27.2. 10.45 PLA
189 27.2. 10.57 RD (30)
189 27.2. 11.10 MU
189 27.2. 12.00 KTI on b.
191 27.2. 15.44 19 27.7 38 43.8 MU
191 27.2. 16.25 MU
191 27.2. 17.29 MU
191 27.2. 18.09 MU
191 27.2. 18.49 MS/RO
191 27.2. 19.15 MU
195 28.2. 09.07 19 19.5 38 14.0 MS/RD
195 28.2. 09.42 ^
195 28.2. 10.03 QM
195 28.2. 10.14 SD
195 28.2. 10.50 KTI in w.
195 28.2. 11.51 TI in w.
195 28.2. 11.58 MU
195 28.2. 12.50 KTI on b.
195 28.2. 13.10 TI on b.
202 04.3. 12.00 17 52.2 40 00.8 KP
203 04.3. 13.00 17 24.8 40 20.3 KP
204 04.3. 14.00 17 14.0 40 28.9 KP
205 04.3. 15.00 17 03.3 40 37.0 KP
206 04.3. 16.00 16 57.1 40 42.4 KP
207 04.3. 17.00 16 50.6 40 46.0 KP
208 04.3. 18.00 16 39.4 40 52.9 KP
209 04.3. 19.00 16 28.3 41 00.6 KP
210 04.3. 20.00 16 17.7 41 08.4 KP
211 04.3. 21.00 16 10.2 41 13.4 KP
212 04.3. 22.00 15 59.5 41 21.0 KP
213 04.3. 23.00 15 48.6 41 28.9 KP
214 05.3. 00.00 15 37.2 41 36.6 KP
215 05.3. 01.00 15 26.9 41 44.8 KP
216 05.3 02.00 15 15.6 41 51.7 KP
217 05.3. 03.00 15 04.6 41 59.1 KP
218 05.3. 04.00 14 54.7 42 07.7 KP
219 05.3. 05.00 14 45.0 42 16.9 KP
220 05.3. 06.00 14 35.5 42 25.7 KP
221 05.3. 07.00 14 25.5 42 33.7 KP
222 05.3. 08.00 14 15.8 42 42.4 KP
223 05.3. 09.00 14 06.6 42 51.3 KP
224 05.3. 10.00 13 54.2 42 54.9 KP
225 05.3. 11.00 13 40.1 42 58.6 KP
226 05.3. 12.00 13 28.0 43 02.1 KP
227 05.3. 13.00 13 16.2 43 05.2 KP
228 05.3. 14.00 13 04.7 43 08.6 KP
Station No. Date Time Position Gear
1987 UPC + 3 ° N
229 05.3. 16.16 12 46.3 43 13.9 MS/RO
229 05.3. 16.47 CM
229 05.3. 16.57 ®
229 05.3. 17.05 W
229 05.3. 17.34 MU
231 05.3. 22.47 12 34.5 43 18.9 MS/RO
231 05.3. 23.27 MU
235 06.3 . 09.59 12 30.9 43 25.6 MS/RD
235 06.3. 10.29 CM
235 06.3. 11.24 MU
238 06.3. 16.01 12 22.6 43 30.5 MS/RO
238 06.3. 16.31 Mj
239 06.3. 17.59 12 26.7 43 34.0 MS/RO
239 06.3. 19.06 MU
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C H L O R O P H Y L L  A, T O T A L  P A R T I C U L A T E  
M A T T E R  A N D  P A R T I C U L A T E  O R G A N I C  
C A R B O N  A N D  N I T R O G E N
(T. Pillen)
Description of methods
At 59 oceanographical (Figs. 4 & 5), 15 biological stations (Figs. 2 & 
3) and 27 stations during a transect fran 17° 30' N to 12° 00' N (Fig.
6) 1014 samples for chlorophyll a determination and 241 samples for 
the analysis of particulate organic mBtter vrere taken.
1 - 2  litre water sanples were filtered through Whatman GF/F glass- 
fibre filters.
After extraction in 90 % acetone the chlorophyll a content ves fluoro- 
metrically measured with a Turner filter fluoraneter, model 112. The 
fluoraneter was calibrated using a chlorophyll a standard by Sigma. A 
highly significant correlation ( r = 0.9997) between chloro-phyll a 
content and the fluoraneter readings were obtained. After acidifica­
tion the amount of phaecpigments was calculated according to Parsons 
et al. (1985).
Filters for measurements of total particulate matter as well as carbon 
and nitrogen determinations ware deep frozen for analysis at home. 
After drying at 60° C total particulate natter was determined accor­
ding to Lenz (1971). The filters for C and N analysis were combusted 
in a Perkin Elmer CHN Analyzer, 240 C.
Literature
Parsons, T. R., Maita, Y. & Lalli, C. M., 1985. A manual of chemical 
and biological methods of seawater analysis - Pergamon Press, 
Oxford, 173 p.
Lenz, J., 1971. air Methode der Sestonbestirmung. - Kieler Meeres- 
forsch., 27, 180 - 193
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Fig. 4: Hydrographie stations in «je central Red Sea (after Thiel et 
al. 1987)
Fig. 5: Hydrographie stations in the Gulf of Men (after Thiel et al. 1987)
Fig. 6: Transect stations during the passage firan the central Red Sea 
to the Bab el Mandeb transition zone and the Gulf of Aden
¿ 1 °  4 2 °  4 3 °  E
D A T A  S H E E T S  
Part 1
Total particulate natter and particulate organic carbon and nitrogen
All positions and times are given cn a decimal basis
Positions: 25, 5000 N = 25° 30' N 
Times: 9, 50 = 9 0^
*• 26 *SESTON, POC: PON, C:N RATIOS
STATION NORTH EAST DATE TIME
66 2 3.2533 36.6706 03-Feb-87 9.63
DEPTH SESTON POC PON RATIO RATIO
m mg/1 ug/l ug/l POC: PON C : N
0 (2.03) 139 36 3.93 4.59
10 0.97 107 43 2.59 3.02
20 1.00 89 15 6.01 7.01
35 1.03 131 18 7.44 8 .68
50 1.19 123 10 (12.2 2) (14.26)
80 0.76 91 3 (34.26) (39.97)
STATION NORTH EAST DATE TIME
81 22.9881 37.3361 06-Feb-87 8.67
DEPTH SESTON POC PON RATIO RATIO
m mg/] ug/l ug/1 POC:PON C : N
2 0.82 125 7 (17.31) (2 0.2 0)10 0.84 140 8 (17.28) (20.16)
20 0.76 91 1 (130.24) (151.95)30 0.85 94 1 (75.34) (87.90)50 0.68 140 21 6.53 7.6275 (0.98) 56 12 4.83 5.64
STATION NORTH EAST DATE TIME86 22.5861 36.7769 07-Feb-87 10.90



















































7 (12.6 8) (14.79)
22 6.98 8.14
11 (10.0 0) (11.67)
8 (15.07) <17.58)4 (18.90) (22.05)
6 (18.51) (21.60)
TIME87 10.62
1 RATIO RATIO1 POC : PON C : N
22 8.14 9.5015 (9.00) (10.50)
11 (8.96) (10.45)15 8.46 9.8710 (10.95) (12.77)9 (14.40) (16.80)
SESTON, POC: PON, C:N RATIOS
- 27 -
STATION NORTH EAST DATE TIME97 22.1051 37.1361 09-Feb-87 9.10
DEPTH SESTON POC PON RATIO RATH <nm mg / 1 ug/1 Mg/1 POC: PON C :
2 - _ _
8 0.74 80 6 (12.79) ( 14 . 9 —>15 0.72 88 12 7.31 8 . 5 325 0 .88 78 8 (9.71) (11.3 345 (2.23) 86 8 (10.47) <1 2 . 2 12
8 <1.29) 54 6 (9.25) (10.7
STATION NORTH EAST DATE TIME
108 21.4092 38.0169 L2-Feb-87 11 .00
DEPTH SESTON POC PON RATIO RATI *r^ >
in mg/1 Mg/1 Mg/1 POC: PON C : TS2
1 0.64 166 29 5.76 6.7 ^3
5 0.72 184 41 4.46 5 . 2
10 0.65 107 18 6.02 7.0 n?
25 (2.53) 112 1 9 5.96 6 . 9 .*=»
45 0.99 131 23 5.74 6.7 Ö
60 1.49 268 59 4 . 57 5.3 7"3
STATION NORTH EAST DATE TIME
121 21.6247 38.0647 14-Feb-87 11.98
DEPTH SESTON POC PON RATIO R ATT t— >
m mg71 ug/1 Mg/1 POC: PON C :
3 0.97 179 23 7.69 8 .
10 2.58 329 33 (10.0 2) (11 .6 ^»
25 5.06 487 34 (14.35) (16.7 ^3-
45 <5.64) 273 53 5.17 6 . O 13
60 1.75 162 27 6.03 7.0 -4-
70 0.80 130 18 7.35 8 . 5 S
STATION NORTH EAST DATE TIME
137 19.9883 38.4669 18-Feb-87 9.40
DEPTH SESTON POC PON RATIO RAT T er*
m mg/1 Mg/1 Mg/1 POC: PON C : ÏW
2 1.02 109 8 (12.88) (15.03 )
5 (2.06) 1 54 18 8.33 «.72»
1 5 1.66 179 20 (8.96) (10.45t )
28 0.87 133 15 (8.79) <10.2^ )
50 0.85 119 15 8.23 9 . 6 0























































yg/i POC:PON C : N
1 3 (10.71 ) (12.50)13 (12.10) (14.12)
1 0 (1 2.6 6 ) (14.77)




1 POC:PON C : N




Wg/l POCiPON C : N
STATION NORTH EAST DATE TI MF
255 12.9847 47.8389 1 0-Mar-87 10.65
DFPTH SESTON POC PON RATIO ratto
m mg7 J vg/l yg/ 1 POC:PON C : \
2 0. 58 132 14 (9.47) (11 .05)
7 1.24 16 3 20 8 . 1 6 9.52
12 0.74 72 3 (26.40) (30.80)
27 1.76 176 20 (8.83) (10.30)
40 0.42 115 11 (11.1 0) (12.95)
57 0.49 108 7 (15.40) (17.97)
STATION NORTH EAST DATE TIME
269 13.1722 47.0981 13-Mar-87 10.45
DEPTH SESTON POC PON RATIO RATIO
m mg/J vg/1 yg/ 1 POC:PON C : N
2 1.07 247 25 (9.75) (11.38)
7 1.02 289 25 (11 .48) (13.39)
15 1 .41 324 31 (10.56) (12.32)
34 1 .27 247 30 8.29 9.67
48 2.99 402 57 7.12 8 . 31
63 1.99 52] 64 8 .12 9.47
STATION NORTH EAST DATE TIME
274 13.4813 47.3267 14-Mar-87 12.43
DFPTH SESTON POC PON RAT ] O RAT TO
m mg /1 ug/l Ug/ 1 POC:PON C : \
o 0.77 160 31 5.18 6.04
10 0.54 121 27 4.55 5.31
20 0.57 141 31 4 .59 5.35
29 0.88 173 36 4.83 5.64
42 0.91 160 34 4.67 5.45
65 1.02 230 45 5.12 5 .97
’AT I ON NORTH EAST DATE TIME
80,01 19,0681 39,1317 24-Feb-87 1 2 ,20
DEPTH SESTON POC PON RATIO RATIO
m mg / 1 Mg-'l Mg /I POC: PON C : \
0 2,62 431 77 5,58 6,51
10 1,21 189 28 6 ,6 6 7, 77
20 0,94 149 25 5,86 6 , 84
30 0,83 114 18 6,31 7 , 36
40 1,03 134 23 5,82 6 , 79
50 1 ,40 177 29 6,03 7 , 04
60 1,39 181 31 5,78 6 , 74
70 f ,27 134 22 6 ,1 2 7,14
80 1,19 164 27 6 ,1 0 7,12
90 0,89 186 30 6,24 7 , 28
100 1,01 150 26 5,77 6,73








































Mg/1 POC: PON C : \
24 5,18 6 , 04
16 5,47 6 , 38
27 4,84 5,6 5
20 5,94 6 , 9 3
27 5,62 6 , 5628 5,35 6 , 24
24 4,92 5, 741 9 4,59 5,35
28 4,95 5 , 7817 4,94 5 , 76
















































































5 , 54 
5, 60 
5, O r> 
5, 74
5, 37 
5 , 58 
6,14
6 , 31 
5,46
STATION NORTH EAST DATE TIME
180,04 19,0603 39,133 3 24-Feb-87 20,50
DEPTH SESTON POC PON RATIO !\ AT 7 ()
ra mg /1 yg/ I ug/i POC:PON C : N
0 0, 94 97 L9 5,02 5,86
10 1,09 98 21 4,71 5 , r> 0
20 1,10 140 30 4,72 5 , r>!
30 1,00 100 21 4,79 5,59
40 1,09 117 24 4,78 5, 58
50 1,37 125 26 4,85 5,66
60 1 ,57 141 28 5,09 5 , 94
70 1,53 98 23 4,30 5,02
80 (1,08) 79 17 4,56 5 , 32
90 (1,03) 77 18 4,37 5,10
100 1,03 103 21 4,8] 5 ,61
STATION NORTH EAST DATE TIME
180,05 19,0603 39,]378 24-Feb-87 22,97
DEPTH SESTON POC PON RATIO RATTO
m mg/I vg/i ug/1 POC:PON C X
0 1,12 173 30 5,73 6,69
10 1,21 107 18 5,86 6,84
20 1,10 103 18 5,71 6 ,66
30 1 ,16 102 20 5,00 5,83
40 1,19 106 21 4,99 5,82
50 1,44 134 29 4,64 5,41
60 (1,30) 90 22 4,09 4,77
70 (1,48) 86 16 5,25 6,13
80 1,06 88 17 5,30 6,18
90 (0,73) 53 1 1 4,79 5,59
100 (1,09) 63 10 6,14 7,16
STATION NORTH EAST DATE TIME
180,06 19,0669 39,1331 25-Feb-87 1,50
DEPTH SESTON POC PON RATIO RATIO
ID mg /1 yg /1 ug/l POC:PON C : N
0 1,02 158 24 6,47 7, 55
10 (0,67) 53 11 4,87 5 , 68
20 0,97 99 19 5,21 6,08
30 (0,96) 65 14 4,55 5,31
40 1,01 92 20 4,59 5, 15
50 (0,98) 71 18 4,04 4,71
60 1,37 114 26 4,43 5,17
70 (1,06) 80 20 4,03 4,70
80 0,78 80 18 4,55 5, 31
90 (1,19) 63 11 5,65 6,59
100 (1,17) 89 17 5,28 6,16
STATION NORTH EAST DATE TIME
180,07 19,0631 19,1306 25-Feb-87 3,50
DEPTH SESTON POC PON RATIO RATIO
m mg/1 Mg/I ug/l POC: PON C : X
0 1,41 167 36 4,61 5,38
10 (0,8 8) 69 13 5,36 f., 2 5
20 0,87 74 15 4,85 5,66
30 0,73 90 18 5,06 5, 90
40 0,98 97 21 4,61 5,38
50 (1,17) 90 17 5,18 6,0 4
60 1,02 96 20 4,94 5,76
70 (1,38) 75 16 4,76 5,55
80 (1,1 1) 83 18 4,67 5 ,45
90 (1 ,1 1) 81 10 7,96 9 , 2 9
100 1,12 101 16 6,32 7, 37
STATION NORTH EAST DATE TIME180,08 19,0561 39,1378 25-Feb-87 5,50
DEPTH SESTON POC PON RATIO RATIOm mg/1 Mg/1 Mg/1 POC: PON C : N
0 1,42 119 17 6,91 8 ,0610 (1 ,2 0) 86 15 5,57 6,5 020 (1 ,6 6) 85 16 5,27 6 ,1 '30 - -
40 1,19 106 23 4,64 5,4150 1,13 119 19 6 ,12 7,1460 1 ,08 111 18 6 ,21 7, 2570 (1,13) 88 17 5,04 5 , 8 880
90
(1,99) 100 19 5,41 6,31












































PON RATIO RATIOug/1 POC: PON C : N

























































































203 0,87 100204 0,50 85
205 1,28 102206 1.19 146207 (6,44) 88208 0,83 99209 1,09 132210 0,51 127211 0,87 1102i o 0,35 120213 1,29 170214 0,78 130215 0,76 198216 1,09 147217 1,65 247218 0,77 83219 0,77 117220 1,32 230221 0,96 108222 0,47 100223 1 ,53 272224 0,83 112225 0,77 138226 0,93 127227 1,14 176228 0,25 148229 2,53 241231 0,42 165235 1 ,2Q 182239 0,77 200243 0, f>7 135246 0,69 157255 0,36259 (5,71) —
PON RATIO RATIO
ug/l POC: PON C : N
12 6,20 7,23
18 5,66 6,6017 5,11 5,96
19 5,41 6, 31















































































DEPTH CHL A-REGR. CHL A-ACID. 
















































STATION NORTH EAST DATE
59 23,3258 36,9461 02-Feb-87 TIME18,27
DFPTH CHL A-REGR. CHI, A-ACID. 
























































STATION NORTH EAST DATE60 22,9381 37,0844 02-Feb-87
DEPTH CHL A-REGR. CHI. A-ACID. PHAEOPIGM.
m ng / 1 ng / 1 ng 1
0 64 55 17
5 73 56 33
10 77 59 35
20 93 62 67
30 206 131 146
40 253 149 201
50 253 ] 54 189
75 126 75 102
100 23 12 20
150 1 5 7 14
200 3 1 6
STATION NORTH EAST DATE
61 22,9364 36,7308 03-Feb-87
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM.
m ng / 1 ng / 1 ng / 1
0 79 65 28
5 72 59 27
10 71 61 21
20 69 56 25
30 77 61 30
40 81 58 44
50 103 69 69
75 295 1 60 259
100 79 43 75
150 20 11 14
200 7 4 7
STATION NORTH EAST DATE
62 22,9425 36,3925 03-Feb-87
DEPTH CHL A-REGR. CHL A-ACTD. PHAEOPIGM.
m ng / 1 ng / 1 ng / 1
0 107 83 47
5 101 78 45
10 102 77 47
20 106 86 40
30 150 107 84
40 190 153 76
50 225 170 110
75 191 137 106
100 61 42 37
150 16 9 13">nn - —
PERCENTAGE 
ACID 'REGR
85 , 9?= 





















































STATION NORTH EAST DATE
64 23,0928 36,5303 03-Feb-87
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM.
m ng / 1 ng / 1 ng 1
0 84 67 34
5 83 67 32
10 80 68 25
20 82 65 33
30 - - -
40 1L6 90 51
50 157 119 74
75 125 86 77
100 84 55 56
150 20 11 15
200 “ —
STATION NORTH EAST DATE
66 23,2533 36,6706 03-Feb-87
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM.
m ng / 1 ng / 1 ng / 1
0 93 77 325 89 68 40
10 90 70 39
20 97 77 4030 - -
40 106 84 4350 117 91 5175 217 125 179
100 112 50 118150
200
10 5 10
STATION NORTH EAST DATE76 22,9833 36,4667 05-Feh-87








































































DEPTH CHL A-REGR, 








































































DEPTH CHL A-REGR. 







































































2 1 , 2 2
DEPTH CHL A-REGR. 


























































STATION NORTH EAST DATE TIME91 22,1506 37,8136 08-Feb-87 10,62
DEPTH CHI. A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE 
in ng / 1 ng / 1 ng / ] ACID/REGR
0 93 82 22 88,2%
5 89 83 14 93,3%
10 90 73 33 81,1%
20 99 80 37 80,8%
30 139 109 59 78,4%
40 557 377 335 67,7%50 319 170 287 53,3%
75 55 35 32 63,6%
100 24 11 20 45,8%
150 3 1 7 33,3%
200 3 1 7 33,3%
STATION NORTH EAST DATE TIME
97 22,1053 37,1361 09-Feb-87 9,10
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE
m ng / ] ng / 1 ng / 1 ACID/REGR
0 105 81 47 77,1%
5 101 79 43 78,2%10 106 81 49 76,4%
20 106 03 44 78,3"
271 179 176 66, 1%
40 338 195 272 57,7%
50 216 158 112 73,1%
75 149 127 45 85,2%100 182 153 60 84,1%
150 104 74 58 71,2%
200 13 6 13 46^%
STATION NORTH EAST
100 22,9942 36,4736
DEPTH CHL A-REGR. CHL A-ACID.in ng / 1 ng ! 1
0 83 695 83 64
10 84 70
20 89 7330 96 7240 131 9850 196 14875 215 95












81 47,6%18 50,0%7 40,0%
STATION NORTH EAST DATE TIME
103 22,9564 36,5275 Ll-Feb-87 17,77
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE
m ng / 1 ng / 1 ng 1 ACID/REGR
0 71 58 25 81,7°5
10 75 61 28 81,3
20 79 64 30 81,0
30 136 87 95 64,0
40 298 198 190 66,4
50 422 250 325 59,2
75 70 37 63 52,9%,
100 22 13 14 59,1%
150 13 7 11 53,8%.
200 4 2 7 50,0%
STATION NORTH EAST DATE TIME
108 21,4092 38,0169 12-Feb-87 11,00
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE
m ng / 1 ng / I ng 1 1 ACID/REGR
0 220 160 114 72,7%
5 209 162 92 77,5% 
10
20 229 172 108 75,]%
30 195 157 74 80,5%
40 196 152 85 77,6%
50 205 160 86 78,0%
75 406 274 248 67,5%
100 205 156 99 76,1%
150 20 12 13 60,0%
200 5 2 7 40,0%
STATION NORTH EAST DATE TIME
121 21,6247 38,0647 14-Feb-87 11,98
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE
m ng / 1 ng / 1 ng ' 1 ACID/REGR
0 103 89 29 86,4%
5 106 90 32 84,9%
10 103 84 38 81,6%
20 110 93 33 84,5%
30 148 117 61 79,1.
40 177 141 71 79,7%
50 214 138 148 64,5%
75 345 188 300 54,5%
100 59 34 41 57,6%
150 9 4 9 44,4%










130 21,4369 37,9900 16-Feb-87 13,88
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE
m ng / 1 ng / 1 ng / 1 ACID/REGR
0 118 96 45 81,4%
5 87 79 17 90,8%10 92 82 19 89,1%
20 113 95 36 84,1%
30 - - - -
40 156 131 51 84,0%
50 174 141 66 81,0%
75 169 92 149 54,4%100 79 37 79 46,8%
150 8 4 8 50,0%
200 3 1 5 33,3%
STATION NORTH EAST DATE TIME133 19,6233 37,2581 17-Feb-87 11,02
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGEm ng / 1 ng / 1 ng / 1 ACID/REGR
0 243 208 64 85,6%5 228 191 70 83,8%10 351 283 124 80,6%20 385 302 153 78,4%30 337 248 137 73,6%40 267 184 159 68,9%50 198 107 178 54,0%75100 73 46 51 63,0%
150 10 5 9 50,0%200 21 15 11 71,4%
STATION NORTH EAST DATE TIME137 19,9883 38,4669 18-Feb»87 9,40
DEPTH CHL A-REGR.






























STATION NORTH EAST DATE TIME
143 19,9878 38,1328 19-Feb-87 10,53
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE
ra ng / 1 ng / 1 ng / 1 ACID/REGR
0 139 119 41 85,6%
5 136 118 36 8 6,8%
10 136 118 36 8 6,8%
20 145 128 35 88,3%
30 153 139 28 90,8%
40 219 181 71 82,6%
50 217 173 84 79,7%
75 201 153 92 76,1%
100 61 45 24 73,8%
150 15 8 12 53,3% 
200 6 3 6 50,0%
STATION NORTH EAST DATE TIME
151 19,6881 37,4833 20-Feb-87 9,28
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE
m ng / 1 ng / 1 ng / 1 ACID/REGR
0 197 154 82 78,2%
5 225 186 74 82,7%
10 220 188 81 85,5%
20 267 201 125 75,3%
30 399 269 245 67,4%
40 307 200 203 65,1%
50 201 109 180 54,2%
75 65 38 50 58,5%
100 41 28 22 68,3%
150 11 3 14 27,3%
200 5 1 10 20,0%
STATION NORTH EAST DATE TIME
156 20,5094 38,2500 21-Feb-87 3,65
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE
m ng / 1 ng / 1 ng / 1 ACID/REGR
0 149 122 55 81,9% 
5
10 151 127 49 84,1%
20 148 122 54 82,4%
30 151 128 49 84,8%
40 157 129 56 82,2%
50 181 146 72 80,7%
75 138 81 108 58,7%
100 64 43 40 67,2%
150 45 26 33 57,8%
200 11 3 14 27,3%
STATION NORTH EAST DATE
162 19,2531 38,9192 21-Feb-87
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM.
m ng / 1 ng / 1 ng / 1
0 87 70 33
5
10 93 77 31
20 114 94 3830 127 109 3640 218 173 9050 386 261 23675 204 138 129100 69 43 50150 8 4 9200 5 1 9
STATION NORTH EAST DATE165 19,0564 39,1269 22-Feb-87
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM.m ng / 1 ng / 1 ng / 1
0 105 92 285 104 91 2610 106 90 3320 118 too 3630 167 133 6840 228 164 12350 318 210 20775 185 107 153100 72 39 63150
200 63 21 96
STATION NORTH EAST DATE174 18,7656 39,3583 23-Feb-87
































































STATION NORTH EAST DATE TIME
180.01 19,0681 39,1317 24-Feb-87 12,20
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE
m ng / 1 ng / 1 ng / 1 ACID/REGR
0 93 82 21 88,2%
10 117 105 22 89,7%
20 145 122 45 84,1%
30 177 150 55 84,7%
40 310 246 127 79,4%
50 410 329 162 80,2%
60 288 209 155 72,6%
70 271 187 165 69,0%
80 96 62 63 64,6%
90 112 70 69 62,5%
100 111 61 83 55,0%
STATION7 NORTH EAST DATE TIME
180.02 19,0681 39,1347 24-Feb-87 15,65
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE
m ng / 1 ng / 1 ng / 1 ACID/REGR
0 88 76 22 86,4%
10 86 77 17 89,5%
20 103 90 25 87,4%
30 129 108 40 8 3,7% 
40
50 446 286 312 64,1%
60 255 .192 128 75,3"
70 156 123 64 78,8°
R0 97 66 58 68,0%
90 70 43 46 61,4%
100 102 58 74 56,9%
STATION NORTH EAST DATE TIME
180.03 19,0606 39,1369 24-Feb-87 17,75
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE
m ng / 1 ng / 1 ng / 1 ACID/REGR
0 61 55 10 90,2%
10 83 73 15 88 ,0
20 10 3 01 16 8 8, T
30 127 110 23 86 ,6
40 275 191 163 69,5%
50 386 277 214 71,8%
60 279 198 159 71,0%
70 153 107 87 69,9%
80 78 46 59 59,0%
90 50 28 38 56,0%
100 86 49 63 57,0%
STATION NORTH EAST DATE TIME
180,04 19,0603 39,1333 24-Feb~87 20, 50
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE
m ng / 1 ng / 1 ng / 1 ACID/REGR
0 66 58 14 87, 9%10 71 60 18 84,5%20 86 72 22 83,7%30 121 100 31 82,6%40 311 229 162 73,6%50 374 267 210 71,4%60 275 191 163 69, 5%70 181 114 128 63,0%80 90 48 77 53,3%90 61 35 46 57,4%100 63 39 42 61,9%
STATION NORTH EAST DATE TIME180,05 19,0603 39,1378 24-Feb-87 22,97


































































DEPTH CHL A-REGR.in ng / 1



































STATION NORTH EAST DATE TIMF
180.07 19,0631 39,1306 25-Feb-87 3,50
DEPTH CHL A-REGR. CHL A-ACTD. PHAEOPIGM. PERCENTAGF
m ng / 1 ng / 1 ng / 1 ACTD/REGR
0 76 67 13 88,2%
10 72 64 13 88,9%
20 74 65 15 87,8%
30 85 74 17 87,1%
40 137 103 66 75,2i
50 326 214 219 65,6%
60 246 165 158 67,1%
70 193 122 137 63,2%
80 75 38 69 50,7%
90 55 23 49 41,8%
100 53 31 40 58,5%
STATION NORTH EAST DATE TIME
180.08 19,0561 39,1378 25-Feb-87 5,50
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE
m ng / 1 ng / 1 ng / 1 ACID'RFGR
0 87 77 15 88,5%
10 77 66 17 85,7%
20 82 69 20 84,1%
30 -
40 137 112 49 81,8%
50 297 220 152 74,1°;
60 255 185 137 72,5%
70 212 154 113 72,6%
80 103 68 66 66,0%
90 61 38 40 62,3%
100 67 42 41 62,7%
STATION NORTH EAST DATE TIME
180.09 19,0522 39,1436 25-Feb-87 7,50
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE
m ng / 1 ng / 1 ng / 1 ACID/REGR
0 120 113 6 94,2%
10 102 96 7 94,1%
20 100 92 11 92,0
30 108 95 19 88,0
40 273 207 131 75,8
50 405 299 211 73,8
60 292 222 138 76,0
70 257 191 131 74,3
80 193 127 128 65,8%
90 56 36 35 64,3%














DEPTH CHL A-REGR. CHL A-ACID. 


































DEPTH CHL A-REGR. CHL A-ACID. 







































33 67, 2%46 62,5%
TIME»-87 1 2,50
GM. PERCENTAGE1 ACID/REGR
5 94,2%4 96,0%13 90,2%11 92,0%125 78,5%140 76,1%117 78,1%124 71,6%46 76,2%38 62,1%56 57,7%
S
STATION NORTH EAST DATE
189 19,6439 38,6203 27-Feb-87
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM.
m ng / 1 ng / 1 ng / 1
0 85 61 46
5 90 72 37
10 88 68 37
20 88 64 46
30 93 69 46
40 96 71 48
50 107 77 60
75 297 184 217
100 111 43 131
150 27 18 17
200 10 4 12
STATION NORTH EAST DATE
195 19,3300 38,2344 28-Feb-87
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM.
m ng i 1 ng / 1 ng / 1
0 106 92 30
5 115 96 39
10 1 17 101 32
20 107 86 43
30 128 103 51
40 146 114 62
50 232 153 152
75 154 82 140
100 41 26 28
150 7 3 8
200 5 0 9
STATION NORTH EAST DATE
229 12,7756 43,2403 05-Mar-87
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM.
m ng / 1 ng / 1 ng 1
0 401 339 126
5 359 297 126
10 367 294 147
20 418 345 148
30 408 327 163
40 329 250 157
50 319 250 137
75 244 189 110
100 64 16 83
150 67 29 66







































































STATION- NORTH EAST DATE
231 12,5797 43,3250 06-Mar-87
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM.
m ng i 1 ng / 1 ng ' 1
0 234 188 92
5 257 216 8110 253 215 7620 255 216 79
30 276 232 8840 324 272 10650 308 253 10975 208 166 82100 .182 143 75150 132 92 75200 80 47 57
STATION NORTH EAST DATE235 12,5258 43,4325 06-Mar-87
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM.m ng / ] ng / 1 ng / 1
0 205 172 665 213 172 8110 228 190 7720 255 208 9430 233 184 9640 135 110 4850 125 103 4275 126 99 52100 117 88 55150 123 89 64200 85 51 57
STATION NORTH EAST DATE237 12,3561 43,4886 06-Mar-87




































































































TATION NORTH EAST DATE TIME2 38 12,3839 43,5136 06-Ma r-87 1.8 , 02
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE
m ng / 1 ng / 1 ng / 1 ACTD/REGR
0 95 87 11 91,6%
5 93 88 6 94,6%
10 94 85 11 90,4%
20 1 27 117 18 92,1%
30 138 320 35 87, 0%
40 2?7 184 85 81,1%
50 329 278 103 84,5%
75 132 107 48 81, 1 %
100 85 64 33 75,3%
150 47 27 37 57,4%
200 43 21 40 48,8%
TATION NORTH EAST DATE TIME
239 12,4528 43,5667 06-Mar-87 19,98
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM. PERCENTAGE
m ng / 1 ng / 1 ng / 1 ACTD/REGR
0 116 92 46 79, 3%
5 124 104 37 83,9%
10 133 111 42 83,5%
20 165 135 59 81,8%
30 230 180 97 78,3%
40 269 197 141 73,2%
50 216 163 104 75,5%
75 129 95 65 73,6%
100 90 51 72 56,7%
150 52 31 36 59,6%
200 66 37 49 56, 1%
rATION NORTH EAST DATE TIME
240 12,5089 43,6161 06-Mar-87 21,97
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPTGM. PERCENTAGE
rn ng / 1 ng / 1 ng / 1 ACTD/REGR
0 159 137 43 8 6,2%
5 147 129 35 87,8%
10 146 123 45 84,2%
20 158 132 50 83,5%
30 174 149 50 85,6%
40 281 230 103 81, 9%
50 305 238 133 78,0%
75 234 174 117 74,4%
100 140 100 76 71,4%
150 100 68 60 6 8,0%




































































STATION245 XORTH12,1692 EAST44,0100 DATE07-Mär-87 TIME8,70
DEPTH CHL A-REGR. CHL A-ACID. 















































246 NORTH12,3344 EAST44,3511 DATE 07-Mär-87 TIME11,50

























































TATION NORTH EAST DATF251 12,5144 4 5,6856 09-Mar-87
DEPTH CHL A-REGR. CHL A-ACID. phaeopigm.
in ng / 1 ng / 1 ng 1
0 112 92 36
5 120 104 29
10 131 119 24
20 146 128 37
30 192 175 35
40 266 225 83
50 393 333 123
75 252 213 79
100 118 96 41
150 14 4 20
200 10 4 14
rATION NORTH EAST DATE
255 12,9847 47,8389 10-Mar-87
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM.
m ng / 1 ng / 1 ng / 1
0 137 116 41
5 136 1 11 48
10 159 129 60
20 299 240 117
30 376 302 148
40 362 288 150
50 222 165 113
75 86 48 71
100 40 27 20
J 50 13 4 19
200 11 3 18
’AT I ON NORTH EAST DATE
259 12,8681 47,4203 1l-Mär-87
DEPTH CHL A-REGR. CHI. A-ACID. PHAEOPIGM.
ID ng / 1 ng / 1 ng 1
0 76 60 28
5 76 61 27
10 83 66 32
20 101 80 38
30 154 118 69
40 369 284 170
50 235 169 128
75 88 65 42
100 27 18 17
150 10 4 13














































TATION NORTH EAST DATE
269 13,1722 47,0981 13-Mär-87
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM.
in ng / 1 ng / 1 ng / 1
0 100 92 15
5 - - -10 99 86 2320 115 103 2330 179 156 4640 350 296 11150 312 259 10775 - - -
100 35 23 19150 10 3 16200 8 2 13
rATION NORTH EAST DATE274 13,4813 47,3267 14-Mar-87
DEPTH CHL A-REGR. CHL A-ACID. PHAEOPIGM.in ng / 1 ng / 1 ng / 1











































STATION NORTH EAST DATE TIME
$6,00 23,2533 36,6706 03-Feb-87 9,63
DEPTH FRACTION Chi a-Regr. Chi a-Acid. PHAEOPIGM. DIVISION
iri « in ng / 1 in ng / 1 in ng /  1
0 total 88 60 51 >20<20 88 61 49 2<20
<2 69 46 41 <2
10 total 94 65 54 >20
<20 94 65 54 2<20
<2 68 47 38 <220 tota 1 98 72 50 >20
<20 101 81 37 2<20<2 - - - i 2
35 total 120 94 50 >20
<20 95 73 41 2< 20
<2 78 55 41 <2
50 total 169 117 100 >20<20 173 105 130 2 < 20
<2 125 97 53 <2
80 total 283 168 221 >20<20 242 140 197 2 i 20
<2 245 131 218 <2
STATION NORTH EAST DATE TIME
81,00 22,9881 37,3361 06-F«b-87 8,67
OEPTH FRACTION Chi a-R*gr. Chi a-Acid. PHAEOPIGM. DIVISIONin * in ng / 1 in ng / 1 in ng / 1
2 total 109 97 17 >20
<20 91 80 17 2<20
<2 60 53 11 <2
10 total 90 77 20 >20
<20 86 72 22 2< 20
<2 60 55 8 <2
20 total 93 77 25 >20
<20 91 79 18 2<20
<2 59 50 15 <2
30 total 121 101 38 >20
<20 120 106 25 2<20
<2 73 60 24
50 total 197 134 1 1 7 >20
<20 191 140 100 2< 20
<2 137 11 1 51 ' 2
75 tota 1 215 134 1 56 >20<20 231 206 51 2'20
<2 167 110 10 7 ■ 2
■?$?
SIZE -FRACTIONS
Regr . Chi a-Acid. PHRE0PI6N. •.'-CONTENT/ 1 in ng / 1 in ng Z 1 01VISION
0 0 2 0*19 15 8 22269 46 41 78*0 0 0 0*26 18 16 28268 47 38 722
25 21 9 21217 18 0 14278 55 41 6520 12 0 0248 8 77 282125 97 53 72238 28 3 1420 9 0 02245 131 218 862
Chi a-Regr. Chi a-ficid. PHflEOPIGM. 2-CONTENT
i n ng / 1 in ng / 1 in ng  ^ 1 DI y ISI ON
18 17 0 172
31 27 6 282
60 53 11 552
4 5 0 42
26 17 14 292
60 55 8 672
2 0 7 22
32 29 3 342
59 50 15 642
1 0 13 12
47 46 1 412
73 60 24 582
6 0 17 32
54 29 49 272
137 111 51 702
0 0 49 02
64 96 0 282
167 110 107 722
5 TAT I OM NORTH ERST ORTE TIME
86,00 22,5861 36,7769 07-Fet>-87 10,90
IEPTH FRACTION Chi a-Regr. CM a-flcid. PHAEOPIGM. DIVISION Chi a-Regr. Chi a-flcid. PHRE0PI6M. Ji-CONTENTi n m in ng / 1 in ng / 1 in ng / 1 i n n g /  1 i n ng / 1 in ng / 1 DIVISION
2 total 87 80 9 >20 10 8 2 1 17.<20 77 72 7 2<20 32 27 7 3 7 X.<2 45 45 0 <2 45 45 0 52iä10 total 84 75 13 >20 0 0 0 OJS<20 84 75 14 2<20 32 26 9 38Ü
20
<2 52 49 5 <2 52 49 3 62»total 104 96 10 >20 9 11 0 9-/.<20 95 85 13 2<20 36 29 7 355i<2 59 56 6 <2 59 56 6 56Z35 total 146 123 45 >20 7 6 4 57.<20 139 117 41 2<20 50 39 20 347.<2 89 78 21 <2 89 78 21 61 '/.60 t otal 166 131 67 >20 0 0 0 o v.<20 172 135 72 2<20 75 52 46 44 7.<2 97 83 26 <2 97 83 26 567.
85 total 213 159 101 >20 11 0 17 5ü<20 202 159 84 2<20 64 46 36 307.
<2 138 113 48 <2 138 113 48 65 V.
’AT ION NORTH EHST ORTE TIME
»1,00 22,1506 37,8136 08-Feb-87 10,62
IEPTH FRACTION Chi a-Regr. Chi a-flcid. PHAEOPIGM.
in m in ng / 1 in ng /  1 in ng / 1
2 total 115 113 0
<20 95 86 12
<2 - - -
8 total Ul 104 8
<20 101 94 9
<2 54 51 6
13 total 127 112 20<20 121 115 6
<2 71 63 12
25 total 235 174 120
<20 206 163 86
<2 131 106 48
45 total 569 358 405
<20 468 293 339
<2 324 220 205
60 total 374 231 278
<20 355 220 263
<2 250 166 163
[VISION Chi a-Regr. Chi a-flcid. PHAEOPIGM. X-CONTENT




>20 10 10 0 97.
2<20 47 43 3 42V.
<2 54 51 6 49Z
>20 6 0 8 5 V.
2<20 50 52 0 395i
<2 71 63 12 56 7.
>20 29 11 34 1 ¿7.
2<20 75 57 38 32 V.
<2 131 106 48 56 y.
>20 101 65 66 187.
2<20 144 73 134 257.
<2 324 220 205 57V.
>20 19 11 15 5*
2< 20 105 54 100 28,'i
<2 250 166 163 b?7.
STATION NORTH EAST ORTE TIME
97,00 22,1053 37,1361 09-Feb-8? 9, 10
OEPTH FRACTION Chi a-Regr. Chi a-Acid. PHAEOPIGM. DIVISION Chi a-Regr. Chi a-Acid. PHAEOPIGM. X-CONTENT
in i* in ng / 1 iri ng / 1 in ng / 1 in ng / 1 in ng 1 in ng 1 DIVISION
2 total 121 101 29 >20 0 0 7 0 *
<20 126 110 22 2<20 62 55 8 49 *<2 64 55 14 <2 64 55 14 51*3 total 130 100 58 >20 0 2 0 o *<20 133 98 67 2<20 47 28 38 3 5:-;
<2 86 70 29 <2 86 70 29 65:-;15 total 266 177 173 >20 21 14 14 8*<20 245 163 159 2<20 71 54 36 27 y.
<2 174 109 123 <2 174 109 123 65*25 total 183 1 35 93 >20 4 3 2 2 y.
<20 179 132 91 2<20 90 62 56 49 y.
<2 89 70 35 <2 89 70 35 49:;45 total 175 135 77 >20 18 4 27 io;;<20 157 131 50 2< 20 46 37 18 26::
<2 111 94 32 <2 U l 94 32 63:;60 total 176 145 61 >20 9 5 7 5*
<20 167 140 54 2<20 49 33 33 28*
<2 118 107 21 <2 118 107 21 67* I
STATION NORTH EAST DATE TIME108,00 21,4092 38,0169 12-Feb-87 11,00
DEPTH FRACTION Chi a-Regr. Chi a-Acid. PHflEOP1GM. DIVISION Chi a-Regr. Chi a-Acid. PHAEOPIGM. ^-CONTENT
in i» i n  ng / 1 i n  ng / 1 in  ng  / 1 i n ng / 1 in ng / 1 in ng / 1 0 1VISI OH
1 total 214 184 61 >20 1 3 0 0*
<20 213 181 65 2<20 49 44 10 23*
<2 164 137 55 <2 164 137 55 77*
5 total 213 175 77 >20 1 0 14 0 *
<20 212 181 63 2<20 65 50 31 31*
<2 147 131 32 <2 147 131 32 69*
10 total 188 154 69 >20 17 4 26 9*
< 20 171 150 43 2<20 59 52 16 31*
<2 112 98 27 <2 112 98 27 60*
25 to t  a 1 203 156 92 >20 2 2 0 1*
<20 201 154 92 2< 20 74 49 49 36*
<2 127 105 43 <2 127 105 43 63*
45 t o t a  1 237 166 138 >20 8 0 18 3*
<20 229 167 120 2 < 20 SO 61 38 34*
'  2 149 106 82 <2 149 106 82 63*
60 t o t a l 202 145 1 11 >20 7 0 21 3*
< 20 195 149 90 2 < 20 58 45 26 29*
'■ 2 1 37 104 64 <2 137 104 64 68*
STATION NORTH EAST DATE TI HE
>‘•1.00 21,624? 38,064? 14-F*b-87 11,98
DEPTH FRACTION Chi a-R*gr. Chi »-Acid. PHAE0P18M. 
*n * i n ng / 1 i n ng / 1 in ng / 1
3 tot»! -
<20 92 81 16
<2 62 38 710 total 110 96 20
<20 H O  94 23<2 66 3? 14
25 total 175 U l  123
<20 171 100 135<2 109 80 5445 total 287 178 213
<20 238 161 188
<2 188 119 13360 total 263 166 188
<20 237 143 180
<2 177 114 12070 total 88 77 16<20 86 72 21
<2 36 30 10
STATION NORTH EAST OATE TIME
137,00 19,9883 38,4669 18-F*b-87 9,40
DEPTH FRACTION Chi a-Regr. Chi a-Acid. PHAEOPIGM. 
in m in ng / 1 in ng / 1 in ng / 1
2 total 104 70 56
<20 99 87 17
<2 88 81 11
5 total 122 106 21
<20 124 112 16
<2 110 99 15
15 total 144 130 28
<20 141 126 30
<2 94 81 23
28 total 297 231 132
<20 281 216 130
<2 224 175 97
50 total 279 199 157
<20 256 195 120
<2 219 171 94
75 total 106 96 13
<20 106 95 14
<2 72 65 10
(VISION Chi a-Regr. in ng / 1 Chi a-Acid. in ng / 1 PHAE0PI6M. in ng / 1
X-CONTENT 
0 IVIS I ON
>20 _ - _ _2< 20 - - - -
<2 - - - ->20 0 2 0 07.2<20 44 37 9 405S<2 66 57 14 60 y.>20 4 11 0 2 y.2<20 62 20 81 35JJ<2 109 80 54 62 y.>20 29 17 25 10*2< 20 70 42 35 24-/.<2 188 119 133 66»>20 26 23 8 10Ü2< 20 60 29 60 23«<2 177 114 120 67J!>20 2 3 0 zy.2< 20 30 22 11 34'/.<2 56 50 10 64 y.
[VISION Chi a-Regr. Chi a-Acid. PHAE0PI8M. X-CONTENT
in ng / 1 in ng / 1 in ng / 1 DIVISION
>20 5 0 39 5
2<20 11 6 6 1 lii<2 88 81 11 85Z
>20 0 0 3 o y.
2< 20 14 13 1 ii y.
<2 H O 99 15 39X
>20 3 4 0 2 y.
2<20 47 45 7 33 y.
<2 94 81 23 65 y.
>20 16 15 2 5'/.
2< 20 57 41 33 19y.
<2 224 175 97 75'/.
>20 23 4 37 8'/.
2<20 37 24 26 13 y.
<2 219 171 94 78
>20 0 1 0 OK
2<20 34 30 4 32'/.
<2 72 65 10 68’/.
STATION NORTH EAST DATE TIME
151,00 19,6881 37,4833 20-Feb-37 9,28
DEPTH FRACTION Chi a-Pegt'. Chi a-Acid. PHAEOPIGM. DIVISION Chi a-Regr. Chi a-A.cid. PHAEOPIGM. ‘¿-CONTENTin m in ng / 1 in ng / 1 in ng / 1 in ng / 1 in ng / 1 in ng / 1 DIVISION
1 total 207 170 74 >20 9 3 12 4 y.<20 198 167 62 2< 20 35 24 22 17 y.<2 163 143 40 <2 163 143 40 79 :<10 total 206 169 73 >20 0 0 5 o:<<20 208 174 68 2<20 54 49 12 26 y.<2 154 125 56 <2 154 125 56 74 y.15 total 318 264 111 >20 3 1 4 i;<<20 315 263 107 2<20 72 71 7 2 3?;< 2 243 192 100 <2 243 192 100 76 y.25 total 550 379 327 >20 18 9 18 3 y.<20 532 370 309 2<20 42 14 52 e y.<2 490 356 257 <2 490 356 257 89*36 total 455 341 223 >20 30 16 23 "? *J’<20 425 325 200 2<20 17 15 4 4 y.<2 408 310 196 <2 408 310 196 90 y.48 total 217 172 88 >20 10 6 7 52<20 207 166 81 2<20 29 24 1 1 13K<2 178 142 70 <2 178 142 70 32X
STATION NORTH EAST DATE TIME165,00 19,0564 39,1269 22-Feb-87 1 1,02
OEPTH FRACTION Chi a-Regt . Chi a-Acid. PHAEOPIGM. DIVISION Chi a-Regr. Chi a-Acid. PHAEOPIGM. K-CONTENTin « i n ng / 1 in ng / 1 in ng / 1 in ng / 1 in ng / 1 in rig / 1 DIVISION
2 total 110 98 16 >20 3 3 0 32<20 107 95 17 2< 20 15 12 3 14:-;<2 92 83 14 <2 92 83 14 84'/.5 total 121 105 22 >20 6 4 4 5X<20 115 101 18 2<20 30 23 8 257.<2 85 78 10 <2 85 78 10 70 y.12 total 249 188 120 >20 19 14 9 8 y.<20 2 30 174 111 2<20 48 45 10 19Z<2 182 129 101 <2 182 129 101 7 3 y.32 tota 1 301 198 200 >20 15 6 18 5>:<20 286 192 182 2<20 55 29 49 18 y.2 231 163 133 <2 231 163 13349 total 217 133 161 >20 15 2 24 7 v<20 202 131 137 2<20 31 17 28 14’/.
<2 171 114 109 <2 171 114 109 79’/.
68 total 122 110 15 >20 10 8 3 8;;
<20 1 12 102 12 2<20 36 32 4 30>:'.'2 ?€< 70 3 <2 76 70 8 62/i
STATION NORTH EfiST ORTE TIME
180,01 19,0681 39,131? 24-F*b-87 12,20
lEPTH FRACTION Chi a-P*gr. Chi a-Rcid. PHREOPIGM.in M in ng / 1 i it ng / 1 in nj / 1
0 tot» 1 93 82 21<20 96 80 30<2 78 74 410 tot«] 117 105 22<20 113 105 15<2 85 80 620 tot*l 145 122 45<20 147 125 44<2 124 116 930 total 177 ISO 55<20 174 150 49
<2 115 100 2840 total 310 246 127
<20 293 230 125
<2 189 139 9850 total 410 329 162
<20 358 277 163
<2 256 199 11360 total 288 209 155
<20 302 227 148
<2 229 164 127
70 total 271 187 165
<20 236 155 156
<2 169 112 110
80 total 96 62 63<20 80 47 61
<2 58 37 36
90 total 112 70 69<20 91 53 63
<2 68 34 58
100 total U l 61 83<20 98 57 67
<2 71 39 54
DIVISION Chi a-R#9r. Chi a-Rc iri rig / 1 in ng
>20 02<20 18
<2 78
>20 42<20 28<2 85
>20 02<20 23
<2 124


















id. PHREOPIÖM. «-CONTENT/ 1 i n n9 ' 1 01VISION
2 0 07.6 26 19 y.
74 4 81 y.0 7 3'/.
25 9 24K
80 6 73 y.
0 1 oy.9 35 167.
116 9 847.
0 6 2 y.50 21 33'/.
100 28 65Z
16 2 5K91 27 347.
139 98 6i r:
52 0 137.78 50 25 X
199 113 62 y.0 7 oy.
63 21 25 y.
164 127 75>:
32 9 137.43 46 25;;
112 H O 62K15 2 17?i
10 25 23 y.





18 13 24 y.







DEPTH 1 h nt FRACTION Chi a-Regr. i n ng / 1 Chi a-Acid. in ng / 1 PHAEOPIGM. i n ng / 1 DIVISION Chi a-Regr, in ng / 1 C:hl ä-Acid. i n  ng / ]
0 t o t a l 119 11 1 9 >20 34 37
<20 85 74 15 2 <20 21 21
<2 64 53 18 «2 64 53
10 t o t a l - - - >20 -
<20 - - - 2 <20 _
<2 - - - <2 _ _
20 t o t a l 97 88 13 >20 12 17
<20 85 71 21 2< 20 31 23
30
<2 54 43 20 <2 54 43
t o t a l 122 112 12 >20 23 29
<20 99 83 23 2 <20 29 27
40
<2 70 56 23 ,2 70 56
t o t a l 187 146 79 >20 21 30
<20 166 116 96 2<20 49 23
<2 117 93 36 <2 117 93
50 t o t a l 378 279 195 >20 52 52
<20 326 227 192 2<20 61 42
60
<2 265 185 155 <2 265 185
t o t a l 269 196 143 >20 33 29
<20 2 36 167 133 2<20 31 27
<2 205 140 126 <2 205 140
70 t o t a l 241 177 125 >20 27 23
<20 214 154 117 2<20 32 30
<2 182 124 111 <2 182 124
80 t o t a l 163 105 109 >20 19 16
<20 144 89 106 2<20 13 5
<2 131 84 88 <2 131 84
90 t o t a l 58 39 33 >20 6 8
<20 52 31 37 2 <20 8 2
<2 44 29 28 <2 44 29
100 t o t a l 72 45 46 >20 11 12
<20 61 33 49 2< 20 8 0
<2 53 33 37 C. 53 33
PHAEOPIGM. 











1268 611 1 
3 
18 88 0 
9 






3 2 * 
56 V. 19*24*

























total <20 4 2 total '20 <2 bot«] <20 <2 total < 20 <2 total <20 <2 
total <20 <2
EAST OATE TIME38,6203 27-Feb-87 10, 38
Chi a-R*gr. Chi a-Acid. PHAEOPIGM. DIVISION Chi a-Regr. Chi a-Acid. PHAEOPIGM. «-CONTENTin ng / I in ng / 1 in ng / 1 in ng / 1 in ng / 1 in ng / 1 DIVISION
108 97 15 >20 0 3 0 0«110 94 23 2<20 36 30 6 33«74 64 17 <2 74 64 17 67«187 128 115 >20 3 2 3 2 X184 126 112 2<20 17 18 0 9«167 108 112 <2 167 108 112 89«239 176 161 >20 7 17 0 37.232 159 180 2<20 65 37 56 25 y.187 12 2 124 <2 187 122 124 727.87 69 29 >20 0 0 0 07.92 73 30 2<20 20 23 10 22«72 50 20 <2 72 50 20 78«100 86 20 >20 3 5 0 37.97 81 24 2 <20 26 22 5 26«71 59 19 <2 71 59 19 71«97 81 25 >20 0 2 0 0«97 79 29 2<20 30 25 7 317.67 54 22 <2 67 54 22 69«
STATION NORTH EAST DATE TIME
16,00 12,3344 44i, 3511 07-Mir-8? 11,50
IEPTH FRACTION Chi a-R*gr. Chi a-Acid. PHAEOPIGM.
in • in ng / 1 in ng / 1 in ng / 1
5 total 116 102 27
<20 109 97 22
<2 90 82 14
11 total 123 112 21
<20 112 104 14
<2 89 75 26
20 total 155 130 47
<20 153 134 38
<2 130 121 17
30 total 219 181 75
<20 202 172 60
<2 174 149 49
44 total 286 231 110
f 20 259 219 82
' 2 215 184 63
60 tot*l 300 256 89
' 20 237 191 90
2 215 176 78
[VISION Chi a-R*gr. Chi a-Acid. PHAEOPIGM. «-CONTENTin ng / 1 in ng / I ln ng / 1 DIVISION
>20 7 5 5 6«
2<20 19 15 8 16«
<2 90 82 14 787.
>20 1 1 8 0 9«
2<20 23 29 0 19«
<2 8? 75 26 72«
>20 2 0 9 l«
2<20 23 I 3 21 15«
<2 130 121 17 0 4::
>20 17 9 15 87.
2<20 28 2i 1 I 13;:
<2 174 149 49
>20 27 12: 28
2< 20 44 35 19 15«
<2 ■?15 1 84 h ■* *v:
>20 *•3 65 n ZI".
2<20 22 tr. 12 r
<2 2 15 ir*. •« > ■. t, • < m
STATION NORTH EftST DATE TIME
255,00 12,984? 47 ,8389 10-M a r - 8? 10,65
DEPTH FRACTION Chi a - R * g r . Chi a - R c i d . PHAEOPIGM. DIV IS ION
iri m in ng / 1 in  ng / 1 in ng / 1
2 t o t a l 136 114 43 >20
<20 122 104 36 2< 20
<2 9? 75 41 ; 2
7 t o t a l 154 123 60 >20
<20 135 11? 36 2 < 20
< 2 115 99 31 <2
12 t o t a l 214 170 86 >20
'  20 185 149 72 2 (. 20
< 2 161 139 45 , o
27 t o t a l 366 295 143 ■>20
<20 320 255 130 2.20
<2 28? 236 104 '  c
40 t o t a  1 264 203 120 >20
<20 239 186 105 2 >20
<2 201 159 81 <2
5? t o t a l 185 134 99 >20
<20 162 129 63 2 <20
<2 145 116 5? <?
STATION NORTH EAST DATE TIME
269,00 13,1722 4?,0981 13-Mar-87 10,45
DEPTH FRACTION Chi a-R&gr. Chi a -A c  i d. PHAE0P1GM. DIVISION
in m in ng / 1 in ng / 1 in ng / 1
2 t o t a  1 85 71 25 >20
<20 75 63 22 2 <20
<2 62 54 14 <2
t o t a l 95 83 21 >20
<20 89 81 14 2< 20
<2 58 44 24 '■2
15 t o t a l 113 92 39 ;-ao
' ¿0 110 9? 24 2: 20
-■ 2 84 66 31 i 2
34 t o t a l 277 232 91 >20
< 20 246 204 84 2 '20
2 206 168 75 ■2
48 t o t a 1 279 216 123 ,20
' ZO 2 38 183 1 0 7 2 "20
: ¿' 217 1 75 8 3 ' 2
6 :! t o ► a 1 1 39 103 70 20
' 20 131 107 A b d 20■ 2 103 80 A i ■: 2
Chi a-Pegr. Chi »-AcjcJ. PHflEOPIGM. ::-CONTEMT 
in no / 1 in ng / I in ng / 1 DI VI Si UN
14 10 .1' I oj:
25 29 O ÍQ'4
9? 75 41 72;:
19 6 24 12':
20 18 5 13>:
115 99 31 7 5 ;:29 21 14 14::
24 10 2? u ; :
161 139 45 75*
46 40 13 13>:
33 19 2 *
287 236 10425 l? !"■ <>;:
38 2 7 24 14;;
201  1 5 9  s i  77;:  1
23 5 36 1¿:: (T>
i r  13 b 9;: w
145 l ie .  5 7 78* I
Chi a-Regr. Chi s-flcid. PHREOPIC-M. '¡-CONTENT 
in ng / I i n ng .-'1 in ng / 1 DIVISION
10 8 3 1¿X13 9 8 15;:62 54 14 73*6 2 Cl 6*31 37 0 33;:58 44 24 61*3 -5 8 3«26 29 0 23*84 68 31 74/:31 28 7 11*
40 36 9 14.’: 
206 168 75 75.':41 33 16 15;:>i a 24 e;:
217 175 83 78;;ft o 24 6 ;:28 2 7 -1 20;-:
103 80 4 3 74::
ATI OH NORTH EAST DATE TIME'4,00 13,4813 4.’,3267 14-Ma»-87 12,43
lEPTH FRACTION Chi a-R*gr, Chi a-Acid. PHAEOPIßM. DIVISION Ghl a-Regr. Ghl a-Acid. PHAEÜPH3M. X-CONTENTi ii « iii r>9 / 1 in ii'j / 1 in ng / 1 in rig / 1 in r>9 1 in rtg / 1 01VISI OH





























































CHLa-REGR i n ng / 1
1 1 1 
1 19
CHLa-ACID 

















tot a 1 
<202
CHLa-REGR 









i n  n g  / 1
32
3626




i n ng /' 1
O8
142




P Hr iE OF  1 GM 
i n n q  I
CONTENT 
D IM IS I ON
4 %94%
V- -CONTENT 











EñST 40,6170 Oft TE 04-Mai— 87 TIME15,00
PRftCTION
tot«!<20<2
CHLa-REGR i n r»g / 1
131 
128 1 13










CHLa-REGR i n ng / 1
3 15 
1 13
CHLa-ftCID i n ng / 1
610lOO


















CHLa-ftCID i n ng / 1
























D I V ! S I OM


































i n nq / 1
CHLa-ftCID 




PHftEOPI GM %—CONTENT 




TAT ION NORTH EAST DATE TIME208 16,6596 40,8921 04-Mär-87 18,00
(ACTION CHLa-REGR CHLa-ACID PHAEOPIGM DIUISION CHLa-REGR CHLa-ACID PHAEOPI GM K-CDNTENT
in ng / 1 i n ng / 1 i n ng / 1 i n ng / 1 i n nq 1 i n ng / 1 0 I ' I 5 I ON
total 103 88 21 >20 3 0 4 3?-:<20 100 88 17 2 <20 18 14 5 1 7?;<2 82 74 12 <2 82 74 12 80':
STATION NORTH EAST DATE TIME
209 16,4753 4 1,0160 04-Mär-87 19,00
FRACTION CHLa-REGP CHLa-ACID PHAEOPIGM D IOI5 I ON CHLa-REGP CHLa-ACID PHAEOPIGM ^.-CONTENT
in ng 1 in ng ] in ng ' 1 in ng / \ in ng 1 in ng / 1 D11 11 S I Ot •
total 141 117 46 >20 0 4 0 0
<20 141 113 53 2 <20 13 10 4 y’














1n ng ' 1
CHLa-AC IC’ 




i n ng 1
44
_* I—■ c
D I 'J I S I ON CHLa-REGR 
1 n ng 1
126
CHI. i n -AC ID 1
1 08
PHAEOP1 GM 1 n i'ig 1
4fV
&
METEOR 5/2 RED SEA 1987TRANSSECT--STATIONS CHLOROPHYLL
STATION NORTH EAST DATE TIME21 1 16,1733 41,2275 04—Mtti— 87 21 ,00
FRACTION CHL*-REGR CHLa-ACID PHAEOPIGM DIVISION CHLa-REGR CHLa-ACID PHAEOPIGM X—CONTENTin ng / I i n ng / 1 i n ng / 1 i n ng / 1 i n ng / 1 i n ng / 1 DIU1S 1 ON
tot» 1 131 1 15 32 >20 4 7 0 3'A<20 127 108 37 2 <20 8 7 2<2 1 19 101 35 <2 1 19 lOl 35 91 *
STATION NORTH EAST DATE TIME212 15,9962 4 I,3506 04—Mar~—87 22,00
FRACTION CHLa-REGR CHL»-ACID PHAEOPIGM DIVISION CHLa-REGR CHLa-ACID PHAEOPIGM %-CONTENTi n ng / 1 i n ng / 1 i n ng / I i n ng / 1 i n ng / 1 in ng ' 1 D 1 V 1 SI O! >
tot« 1 170 136 66 >20 28 15 21 1 S';<20 142 121 40 2 <20 34 37 0 kOX<2 108 84 45 <2 108 84 45 64':;
STATION NORTH EAST DATE TIME
213 15,8161 41,4904 04—Mai— 87 23,00
FRACTION CHLa-REGR CHLa-ACID PHAEOPIGM DIV ISION CHLa-REGR CHLa-ACID PHAEOPIGM 5£ —CONTENT
in ng / 1 i n ng / 1 i n ng / 1 in ng .' 1 i n ng 1 i n ng ■■' 1 D I " 1 S I or *
tota 1 288 225 126 > 20 44 34 -C-C 1 c  ■.
<20 244 191 104 2 <20 40 37 CT( 4 '



















































215 NORTH 15,4571 EftST 41,7550 DftTE 05—Mär —87 TIME 1 ,00
FRftCTION
tôt a 1 
<20
CHLa-REGR 
in ng / 1
CHLa-ftCID 
i n riQ / 1
PHftEOPIGM 






i n ng / 1
CHLa-ftC ID 
i n ng / 1
PHftEOPIGM
i n no 1
%-CONTENT 



























D I UI S I ON CHLa-REGR 
i n ng / 1
CHLa-ftCID











METEOR 5/2 REO SEA 1987TRANSSECT -STATIONS CHLOROPHYLL
ST AT I ON NORTH EAST DATE TIMEair 15,0333 41,9850 05-Mar'—87 3,00
FRACTION CHLa-REGR CHLa-ACID PHAEOP16M DIVISION CHLa-REGR CHLa—AC ID PHAEOPIGM «-CONTENTin ng ' I i n ng / 1 i n ng / 1 i n ng / 1 i n ng / 1 i n ng / 1 DI V 1SION
tot«} 194 143 98 >20 18 14 6 9 y.
<20 176 129 92 2 <20 20 14 13 10)4
<2 156 I 15 79 <2 156 1 15 79 81«
STATION NORTH EAST DATE TIME218 14,9204 42,1366 05—M#r-B7 4,00
FRACTION CHLa-REGR CHLa—AC ID PHAEOPIGM DIVISION CHLa-REGR CHLa-ACID PHAEOPIGM %-CONTENT
t n n g / 1 i n n g / 1 i n ng / 1 i n ng / 1 i n ng / 1 i n ng / I D W 1 5 1  ON
total 226 182 87 >20 1 0 I 1 or<<20 225 187 76 2 <20 28 28 2 12«<2 197 159 74 <2 197 159 74 88%
STATION NORTH EAST DATE TIME
21 9 1 4, 7599 42,2917 05-MMr— 87 5,00
RACTION CHL»-REGR CHLa-ACID PHAEOP1GM DIVISION CHLa-REGR CHLa-ACID PHAEOPIGM Ji—CONTENT
i n ng / 1 i n ng / I i n ng / 1 i n ng / 1 i n ng / 1 i n ng / 1 D 1VISI ON
total 276 220 1 1 1 >20 4 5 0 1 X
<20 272 215 1 15 2 <20 39 33 14 14%
<2 233 182 101 <2 233 182 lOl 85%
|1
'Jo
STATION NORTH EAST DATE TIME220 14,5961 42,4372 05—Mar-87 6,00
FRACTION CHLa-REGR CHLa-ACID PHAEOPIGM DIMISION CHLa-REGR CHLa-ACID PHAEOPIGM %—CONTENTi n ng / 1 i n ng / 1 i n ng / 1 i n ng / 1 i n ng / 1 i n ng / 1 D 1 y> 1 S 1 ON
total 343 285 1 18 >20 9 0 24 3<20 334 289 94 2 <20 63 57 16 18<2 271 232 78 <2 271 232 78 79
STATI ON NORTH EAST DATE TIME221 14,4310 42,5687 05—Mär—87 7, OO
FRACTION CHLa-REGR CHLa-ACID PHAEOPIGM DIUI 5 I ON CHLa-REGR CHLa-ACID PHAEOPIGM -CONTENTi n ng / 1 i n ng / 1 i n ng / 1 ln ng / 1 in ng / 1 l n ng 1 D I " ISI ON
tots 1 233 1 77 1 10 >20 0 o 24'20 236 193 86 2 0 0 4 1 32 18 17:<2 195 161 68 <2 195 161 68
STATION NORTH EAST DATE TIME
222 14,2734 42,7109 05-Mar-87 8,00
FRACTION CHLa-REGR CHLa-ACID PHAEOP1GM DIMI 5 I ON CHLa-REGR CHLa-ACID P H A E O P  J GM * - C O N T E N Tl n rig ' 1 1 n ng -' 1 l n r>g - 1 i n ng / 1 1 n ng ' 1 l n nq 1 0 I1 11 5 ] ON
tot a 1 1 79 1 45 66 >20 1 4 13 8*
:"?0 165 1 dlC 63 2 <20 39 29 1 8 22'.
126 1 03 45 <2 126 1 0 3 45
STATION NORTH EAST DATE TIME223 »4,1153 42,8591 05-M*r~8? 9,00
FRACTION CHLa-REGR CHLa-ACID PHAEOPIGM DIVISION CHLa-REGR CHLa-ACID PHAEOPIGMin ng / ] in ng / 1 i n ng / 1 i n ng / 1 i n ng / 1 i n ng / 1
total 323 266 1 14 >20 60 45 26<20 263 221 85 2 <20 52 55 0<2 2t 1 166 88 <2 21 1 166 88
STATION NORTH EAST DATE TIME224 13,9060 42,9264 05—Müi— 87 10,00
FRAGT ION CHLa-REGR CHLa-ACID PHAEOPIGM DIUISION CHLa-REGR CHLa-ACID PHAEOP1 GMi n ng / I i n ng / 1 i n ng / 1 i n ng / 1 i n ng / 1 i n ng / 1
tot» 1 226 170 109 >20 25 7 33<30 201 163 76 2 <20 36 37 4<2 '' 165 126 72 <2 165 126 72
STATION NORTH EAST DATE TIME
225 13,6696 42,9330 05-Mäi— 87 1 1 , 00
FRACTION CHLa-REGR CHLa-ACID PHAEOPIGM D IU IS ION CHLa-REGR CHLa-ACID PHAEOP1 GMi n ng / 1 i n ng / 1 i n ng / 1 i n ng / 1 i n ng / 1 i n ng / 1
total 296 255 81 >20 9 10 o
<20 287 245 86 2 <20 30 34 0
<2 257 21 1 90 <2 257 21 1 90
X-CONTEMT 
D IVI5 1 ON
19% 1 6% 
65%
V.-CONTENT 
D 1 U I 5 1 OM
1 1% 16%
%-CONTENT 










































i n ng 1
O
28
% - C O N TENT 
D I " 1 5  I ON
STATION



































i n nq !
■ -  C O N T E N T









T 1 ME 
1 4, 00
FRACTION
to+. a ] •JO













DI V 15 ION CHLa-REGR in ng 1
CHLa-ACID i r< ng ' 1
1
PHAEOP J ' -I
l n no. i
■cor ¡TENT














CHLa-AC1D i n ng / 1
297
269250










CHLa-ACID i n ng / 1
28
19250
PHAEOPIGM i n ng / 1
O34
lOl
X-CONTENT D 1U 1S I ON
6%
8 5  V.
STATION NORTH EAST OATE TIME
231 12,5797 43,3250 06-Mär— 87 0,78
FRACTION CHLa-REGR CHLa-ACID PHAEOPIGM DIVISION CHLa-REGR CHLa-ACID PHAEOPI GM «-CONTENT
in ng / 1 in ng / 1 in ng / \ in ng / \ in ng / \ in ng / 1 D I V I S I O N
total 257 216 81 >20 46 41 10 18%
<20 211 175 7t 2 <20 55 46 25 ¿IV.
<2 156 129 46 <2 156 129 46 &1'<
STATION NORTH EAST DATE TIME
235 12,5258 43,4325 06—Müi— 87 1 1 ,98
?ACT IÜN CHLa-REGP CHLa-ACID PHAEOPI GM DIUISI ON CHLa-REGR CHLa-ACID PHAEOPI GM %—CONTENT
in ng / 1 i n ng / 1 i n ng / 1 i n ng / 1 i n ng '' 1 i n ng 1 0 11 n 5!ON
total 213 172 81 >20 36 22 —  3 1 7
<20 1 77 150 54 2 <.20 30 er . o 1 A
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Primary production (mg C m“3 d~*) was measured with the radiocarbon 
method by Steeman Nielsen (1952) every 10 m from the surface down to 
100 m depth. Vfeter samples vrere taken fran standard depths by the CTD 
rosette sampler. Vfeter sanples incubated between the surface and SO m 
depth originated frcm the corresponding incubation depth. For the 60 m 
incubation depth, however, the water was taken fran the 50 m water 
bottle, for the 70 and SO m incubation depth from the 75 m water 
bottle and for the 90 and 100 m incubation fran the 100 m water bottle 
With a nultipipette 13.1 p Ci 14 c bicarbonate was aided to each of 
the 100 ml Jena-glass bottles. At each incubation depth two transparent 
and one dark bottle were attached by means of special folders to the 
rope of the buoy with the longitudinal axis of the bottles parallel to 
the sea surface. After retrieval of the bottles -the incubation period 
arcund noon ranged between 2 to 4 hours - incubation was terminated by 
putting the bottles in absolute darkness, h^ey were filtered imme­
diately after. The membrane filters (Sartorius cellulose acetate 0.45 
pm pore size) were put after filtration (0.2 -0.3 kp on-2) for approx.
3 minutes into fuming HCL (in a desiccator) to remove the inorganic 
radiocarbon. They were then put into scintillation vials with Lumagel 
and each measured for 10 minutes in a Packard Scintillation Counter 
(model TRI-CARB 1500) over ni^ it. The efficiency of the q»n measure­
ments ves determined by means of a toluene 14 C standard. 94 % effi­
ciency vas measured. Primary production was calculated according to the 
manual of Parsons et al (1985). Ttotal 0C>2 determined by measuring 
the pH after adding tCL as described in the manual of Grasshaff (1976). 
For the integration of the data over the water colum the trapezoid 
method was employed. The daily production was ralmii«*«* ty two dif-
ferent methods: by multiplying the hourly production with the day 
length in hours (method 1), which tends to cverestimate the daily pro­
duction, and by relating the irradiance during the incubation period to 
total irradiance of the day (method 2).
2. simulated in-situ method (on deck)
250 ml Jena-glass bottles were covered with two dark cloths of dif­
ferent transparency to simulate the in-situ light intensities. Light 
transmission through the cloth covers were measured in the following 
way: the spherical sensor (395 - 725 rm) of a Licor quantameter (LI- 
185 B) was put into an cpaque tube under water with the cloth cover cn 
tcp of the tube. Measured light intensities with and without the 
cloths vere compared with each other. The 100 % light intensity was 
measured twice before and after the transparency measurement to ensure 
that light conditions did not change during the measurement procedure. 
The tube was used to avoid disturbance by lateral light. The following 
transparency ocrnbinations were obtained: 80, 64, 51, 30, 9, 3 and 1 %. 
For light intensities between 100 and 50 %, water samples were taken 
fran 2 m depth, for the lcwer light intensities the in-situ light 
depths were sampled. The in-situ light depths were calculated fran a 
profile taken with the same quantameter mentioned above.
At each transparency level, two transparent and cne dark bottle (250 
ml volume) were incubated (26.3 \i Ci bicarbonate / bottle), and placed 
in a water bath with running seawater to keep the samples at sea- 
surface tenperature. As mentioned before, incubation was terminated by 
putting the samples into absolute darkness. Immediately afterwards, 
they were filtered. Fran each bottle three 75 ml subsaitples wsre taken 
with a "Kippautcnat". One subsample was filtered directly, the second 
was prefractionated with a 20 p  gauze and the third vas prefrac­
tionated with a 2-3 (.in gauze (the latter is new in the market and its 
mesh size was confirmed by us through a scanning electron microscope). 
Thus we obtained fran each bottle by size fractionation and subsequent 
subs traction the following size fractions: i 2-3 j-in, 2 - 20 un and 
> 20 jin. the same procedure was arployed for the dark bottles. The 
gauzes were renewed after a certain nuriber of fractionating
procedures. The filters were processed after filtration in the same 
way as mentioned before.
3. Incubator method
As third method for measuring the integrated daily production, a 
constant light incubator (100 % light intensity = 816 pE m~2 s~^ ) was 
used to establish a photosynthesis (normalized for chlorophyll) versus 
light curve, Therefore 100 ml Jena-glass bottles were covered with the 
same pieces of material described before. 13.1 p Ci activity was added 
to each bottle. At each light level, two transparent and cne dark 
bottle were incubated. The experiment was carried out at the same 
water temperature as in the deck method. Calculation of integrated 
daily production followed the ICES procedure by K. Richardson (1985).
4. Turbulence incubator experiments
Several experiments were carried out with a so-called "turbulence 
incubator” in order to simulate the changing light supply to phyto­
plankton cells cn their way up and down in a turbulent mixed suface 
layer (0 - 8.5 m) by circulating sample bottles at a vertical speed of 
approximately 1 cm/s. To ocmpare the results of this method with the 
traditional in-situ incubation, additional bottles were exposed at 
constant depths (0, 1, 2, 3, 4, 5, 6, 7, and 8.5 m) and processed as 
described in the first part of this chapter.
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D A T A  S H E E T S
Part 1
Integrated daily primary production according to the different methods
employed










76 05-Feb-87 . _ _ < 7 '>
81 06-Feb-87 61 143 30 70 35
86 07-Feb-87 - - 173 119 51
91 08-Feb-87 286 152 83 44 S4
97 09-Feb-87 - - - - 4h
100 10-Feb-87 165 129 78 61 3S
108 12-Feb-87 903 659 154 112 230
121 14-Feb-87 311 212 135 92 71
n o 16-Feb-87 - - 26 26 ;o
133 17-Feb-87 - - 107 69 VS 1
137 18-Feb-87 262 140 64 34 2}
143 19-Feb-87 159 99 (5) n > 33
151 20-Feb-87 1085 603 241 134 102
165 22-Feb-87 331 179 205 111 54
174 23-Feb-87 236 264 127 142 2S
180/1 24-Feb-87 249 180 50 36 19
180/10 25-Feb-87 201 142 120 84 SI
189 27-Feb-87 255 138 77 42 47
195 28-Feb-87 164 135 229 188 30
229 05-Mar-87 - - - — 120
235 06-Mar-S 7 - - 238 161 102
246 07-Mar-87 421 243 - — 104
251 09-Mar-87 293 237 71 57 101
255 10-Mar-87 174 108 _ 121
259 It-Mar-87 205 236 88 101 70
269 13-Mar-87 381 218 253 144 T # /
271 14-Mar-87 - - 238 (878) 54
INSITO 1 and 2 integrated firan 0 to 100 m, SIUMUIATED 1 ard 2 
and INCUBATOR integrated between 100 % ana 1 % light level
Part 2
In-situ and turbulence incubator method 
I.
Primary production, chlorqphyll a content, production inflex 
and light measurements
STATION :81 DATE: 06-FEB--87 SECCH DEPTH: 33m
DEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT
(m) «mgC/m3/h) (mg/m3) (ragC/mgChl/h) (uE/m2/s)
0 0,01 0,114 0,09 850 100,0
10 0,07 0,084 0,83 280 32,9
20 0,07 0,081 0,86 130 15,3
30 0,09 0,094 0,96 85 10,0
40 0,10 0,113 0,88 60 7,1
50 0,08 0,133 0,60 37 4,4
60 0,03 0,133 0,23 21 2,5
70 0,04 0,133 0,10
80 0,03 0,133 0,23
90 0,02 0,133 0,15
100 0,02 0,133 0,15
STATION :91 DATE: 08-FEB--87 SECCH DEPTH: 29m
DEPTH PRODÜCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT
<m) (mgC/m3/h) (mg/m3) (mgC/mgChl/h) (uE/m2./s)
0 0,58 0,082 7,07 1600 100,0
10 0,29 0,073 3,97 400 25,0
20 0,21 0,080 2,62 180 11,2
30 0,02 0,111 0,18 100 6,2
40 0,32 0,377 0,85 60 3,8
50 0,71 0,170 4,18 35 2,2
60 - 0,170 - 15 0,9
70 0,22 0,025 8,80
80 0,01 0,011 0,91
90 0,00 0,011 0,00
100 0,01 0,011 0,91
STATION : 100 DATE: 10-FEB-87 SECCH DEPTH: 27m
DEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT
(m) (mgC/m3/h) (mg/m3) (mgC/mgChl/h) (uE/m2/s)
0 0,22 0,069 3,19 1500 100,0
10 0,13 0,070 1,86 450 30,0
20 0,19 0,073 2,60 320 21,3
30 0,05 0,072 0,69 185 12,3
40 0,17 0,098 1,74 105 7,0
50 0,05 0,148 0,34 55 3,7
60 0,30 0,148 2,03 28 1,970 0,23 0,095 2,42
SO 0,15 0,095 1,58
90 0,09 0.039 2,31
100 0,00 0,039 0,00
STATION : 108 DATE: 12-FEB-87 SECCH -DEPTH: 25m
DEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT(m) (mgC/m3/h) (mgC/mgChl/h) (uE/m2/s)
0 2,11 0,162 13,03 1300 100,010 2,30 0,162 14,20 350 26,920 1,48 0,172 8,61 160 12,330 0,59 0,157 3,76 78 6,040 0,57 0,152 3,75 45 3,550 0,38 0,160 2,38 28 2,260 0,61 0,274 2,23 18 1,470 0,49 0,274 1,7980 0,32 0,274 1,1790 0,16 0,156 1,03100 0,10 0,156 0,64
STATION : 114 DATE: 13-FEB-87 SECCHI-DEPTH: 19m
DF.PTH PRODUCTION TURBULENCE = (AVERAGE*
(m) (mgC/m3/h> (mgC/m3/h)
0 0,21 0.60 * 0,17







0 - 8.5m- 3,29 mgC/m2/h
STATION : 121 DATE: 14--FEB--87 SF.CCH DF.PTH: 35rr.
DEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT
(m) (mgC/m3/h) (Fg/m3) (mgC/mgChl/h) (uE/m2/s)
0 0,92 0.900 1 ,02 1500 100,0
10 0,21 0,084 2,50 450 30,0
20 0,31 0,093 3,33 220 14,7
30 0,28 0.117 2,39 105 7,0
40 0,29 0,141 2,06 56 3,7
50 0,16 0,138 1,16 36 2,4
60 0,53 0,188 2,32 24 1,6
70 0,32 0,188 1,70
80 0,19 0,188 1,01
90 0,03 0,034 0,88
100 0,00 0.034 0,00
STATION : 137 DATE: 18--FEB--87 SECCH DEPTH: 25m
DEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT
(m) 1 ingC/n»3/h) (mE/m3) (rngC/mgChl/h> (uE/m2/s)
0 0,45 0,093 4,84 400 100,0
10 0,22 0,089 2,47 85 21 ,3
20 0,44 0,107 4,11 51 12,8
30 0,14 0,114 1,23 33 8,3
40 0,17 0,166 1,02 nA. i, 5,5
50 0,22 0,176 1,25 13 3,3
60 0,41 0,180 2 28 8 2,0
70 0,08 0,180 0,44
80 0,02 0,180 0,11
90 0,39 0,094 4,17
100 0,02 0,093 0,21
STATION : 143 DATE: 19-■FEB--87 SECCH DEPTH: 25m
DEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT LIGHT
(m> •mgC/m3/h> < mg/m3) <mgC/mgChl/h> (uE/m2/s)
0 0,12 0,119 1,01 1400 100.0
10 0,05 0,118 0,42 520 Î7.1
20 0,31 0,128 2,42 265 18,9
30 0,09 0,131 0,69 130 9,3
40 0,08 0,181 0.44 S3 c-,9
50 0,52 0,173 3,01 45 Î.2
60 0,28 0,173 1 »62 21 U5
70 0,02 0,153 0,13
SO 0,03 0,153 0,20
90 0,00 0,045 0,00
100 0,00 0,045 0,00
STATION : 151 DATE: 20-FEB--S7 SECCH DEPTH: 17m
DEPTH PR0DÜCTI0N CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT
(m) lmgC/m3/h) (mg/m3) (rrgC/mgChl / h) (uE/m2/s)
0 1,58 0,186 8,50 1500 100,0
10 0,78 0,188 4,15 440 29,3
20 1,29 0,201 6,42 185 12,3
30 0,31 0,269 1,15 77 5,1
40 0,23 0,200 1,15 29 1,9
50 0,08 0,108 0,74 12 0,8
60 0,00 0,108 0,00 6 0,4
70 0,01 0,038 0,26
80 0,00 0,038 0,00
90 0,01 0,028 0,36
100 0,00 0,028 0,00
STATION : 165 DATE: 22-FEB--87 SECCH DEPTH: 26m
DEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT
<.m) <mgC/m3/h) (rog/m3) (mgC/mgChl/h) (uE/m2/s)
0 0,96 0,092 10,44 880 100,0
10 0,49 0,090 5,44 300 34,1
20 0,32 0,100 3,20 160 18,2
30 0,35 0,133 2.63 90 10,2
40 0,67 0,164 4,09 52 5,9
50 0,31 0,210 1,48 23 2,6
60 0,29 0,210 1,38 13 1,570 0,02 0,107 0,19
80 0,04 0,107 0,37
90 0,00 0,039 0,00
100 0,03 0,039 0,77
STATION : 174 DATE: 23-FEB--87 SECCH DEPTH: 23m
DEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHTt m> 'mgC/m3/h) (mg/m3) (rr.sC/mgChl/h) <uE/m2/s)
0 0,33 0,119 2,77 340 100,01 0,32 0,119 2,69 TURBULENCE 0-8.5m =o«. 0,31 0.119 2.61 4,13 mgC/m2/h3 0,41 0,119 3,45 IN SITU 0-8.5m ;4 0,35 0,119 2,94 2,96 mgC/m2''h5 0,41 0,119 3,45 145 42,67 0,34 0,119 2,868,5 0,30 0,119 2,5210 0,20 0,119 1,68 83 24.420 0,43 0,162 2,65 37 10,930 0,62 9,245 2,53 20 5,940 0,25 0,212 1,18 10 3,150 0,06 0,219 0,27 6 1,860 0,22 0,219 1,01 4 1,170 0,09 0,168 0,5480 0,09 0,168 0,5490 0,00 0,023 0,00100 0,01 0,023 0,44
SB -
STATION : 180/1 DATE: 24-FEB-87 SECCH DEPTH: 26m
DEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT
(m) (mgC/m3/h) (irig/rn3) (mgC/mgChl/h) (uE/m2/s)
0 0,60 0,082 7,32 1800 100,0
10 0,76 0,105 7,24 680 37,8
20 0,22 0.122 1,80 370 20,6
30 0,27 0,150 1,80 200 11,1
40 0,24 0,246 0,98 100 5,6
50 0,13 0,329 0,40 63 3,5
60 0,21 0,209 1,01 25 1,4
70 0,09 0,187 0,48
80 0,00 0,062 0,00
90 0,01 0,070 0,14
100 0,02 0,061 0,33
STATION : 180/10 DATE: 25-FEB-87 SECCH DEPTH: 31m
DEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT
(m) ( rngC/m3/h) (mg/m3i (mgC/ngChl/h) (uE/m2/s^
0 0,06 0,111 0,54 900 100,0
10 0,07 0,100 0,70 300 33,3
20 0,27 0,088 3,07 150 16,7
30 0,35 0,112 1,34 82 9,1
40 0,27 0,146 1,85 43 4,8
50 0,47 0,279 1,69 20 2,2
60 0,26 0,196 1,33 11 1,3
70 0,20 0,177 1,13
80 0,06 0,105 0,57
90 0,01 0,039 0,26
100 0,01 0,045 0,22
STATION : 189 DATE: 27--FEB-87 SECCH DEPTH: 30m
DEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT
t'm) (mgC/m3/h) (mg/m3) (mgC/mgCbl/h » (uE/m2/s)
0 0,35 0,072 '4,86 900 100,0
10 0,26 0,068 3,82 350 38,9
20 0,17 0,064 2,66 190 21,1
30 0,27 0.069 3,91 120 13,3
40 0,26 0,071 3,66 65 7,2
50 0,22 0,077 2,86 38 4,2
60 0,15 0,077 1,95 20 0 0 fa, ~
70 0,51 0,184 2,77
80 0,17 0,184 0,92
90 0,07 0,043 1 ,63
100 0,05 0,043 1,16
STATION : 195 DATE: 28-FEB-87 SECCH DEPTH: 29m
DEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT
(m) (mgC/m3/h) (mg/m3) (mgC/mgChl/h) (uE/m2/s>
0 0,24 0,096 2,50 500 100,0
1 0,67 0,096 6,98 TURBULENCE 0 - 3,5m
2 0,61 0,096 6,35 4.97 mgC/m2/h
3 0,71 0,096 7,40 IN SITU 0-8, Sra
4 0,74 0,096 7,71 5,20 mgC/m2/h
5 0,64 0,096 6,67 250 50,0
7 0,54 0,096 5,63
8,5 0,68 0,097 7,01
10 0,28 0,101 2,77 155 31,0
20 0,14 0,086 1,63 80 16,0
30 0,16 0,103 1,55 48 9,5
40 0,07 0,114 0,61 30 6,0
50 0,20 0,153 1,31 18 3,6
60 0,09 0,153 0,59 10 1.9
70 0,05 0,082 0,61
80 0,02 0,082 0,24
90 0,01 0,026 0,39
100 0,01 0,026 0,39
STATION :246 DATE: 07--MAR-87 SECCH DEPTH: 22m
DEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT
(m) (mgC/m3/h) (mg/m3) (mgC/mgChl/h> (uE/m2/s)
0 0,83 0,081 10,25 1700 100,0
1 0,96 0,096 10,00
2 0,81 0,096 8,44
3 1,06 0,096 11,04
4 0,96 0,096 10,00
5 0,83 0,096 8,65 870 51,2
7 1,57 0,096 16,35
8,5 1,23 0,096 12,81
10 0,63 0,095 6,63 550 32,420 0,72 0,106 6,80 290 17,130 0,53 0,159 3,33 150 8,840 0,18 0,204 0,88 72 4,250 0,18 0,253 0,71 33 1,960 0,24 0,253 0,95 16 0,970 0,07 0,170 0,4180 0,05 0,170 0,2990 0,07 0,074 0,95100 0,04 0,074 0,54
STATION :251 DATE: 09-MAR-87 SECCH DEPTH: 25mDEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT(m) (mgC/m3/h) (mg/m3) (mgC/mgChl/h) (uE/m2/s)
0 0,67 0,093 7,24 1600 100,010 0,37 0,119 3,11 550 34,420 0,41 0,128 3,20 300 18,830 0,31 0,175 1,77 170 10,640 0,29 0,225 1,29 93 5,850 0,31 0,333 0,93 45 2.860 0,22 0,333 0,66 21 1 370 0,07 0,213 0,33 9 J80 0,03 0,213 0,1490 0,03 0,096 0,31100 0,01 0,096 0,10
STATION : 255 DATE: 10-MAR--S 7 SECCH DEPTH: 20mDEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT(m) (mgC/m3/h) (mg./m3) (mgC/mgChl/h) (uE/m2,/s)
0 0,96 0,116 8,28 1500 100,0
10 0,22 0,129 1,71 530 35,3
20 0,13 0,240 0,54 250 16,7
30 0,28 0,302 0,93 105 7,0
40 0,15 0,288 0,52 46 3,150 0,06 0,165 0,36 24 1,660 0,07 0,165 0,42 13 0,9
70 0,03 0,048 0.63
80 0,01 0,048 0,21
90 0,01 0,027 0,37
100 0,02 0,027 0,74
STATION : 259 DATE: 11-MAR--87 SECCH DEPTH: 26m
DEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT
(m) (mgC/m3/h) (mg/m3) (mgC/mgChl/h) (uE/m2/s)
0 0,83 0,060 13,83 1900 100,0
10 0,28 0,066 4,24 650 34,2
20 0,29 0,080 3,63 340 17,9
30 0,19 0,118 1,61 190 10,0
40 0,33 0,284 1,16 95 5,0
50 0,06 0,169 0,36 37 1,9
60 0,08 0,169 0,47 17 0,9
70 0,03 0,065 0,46
80 0,03 0,065 0,46
90 0,02 0,018 1,11
100 0,03 0,018 1,67
STATION :269 DATE: 13-MAR-■87 SECCH DEPTH: 24m
DEPTH PRODUCTION CHLOROPHYLL PRODUCTION INDEX LIGHT % LIGHT
(in) (mgC/m3/h) (mg/m3) (mgC/mgChl/h) (uE/m2/s)
0 0,53 0,092 5,76 1600 100,0
10 0,56 0,086 6,51 620 38,8
20 0,59 0,103 5,73 330 20,6
30 0,50 0,156 3,21 190 11,9
40 0,50 0,296 1,69 93 5,8
50 0,11 0,259 0,43 38 2,4
60 0,51 0,259 1,97 19 1,2
70 0,02 0,260 0,08
SO 0,07 0,023 3,04
90 0,06 0,023 2,61
100 0,05 0,023 2,17
In-situ and turbulence incubator method
II.
Scintillation counts in light and dark bottles 
cptn = counts per minute
STATION:81 INCUBATION TIME: 13.66-17.16 INCUBATION PERIOD:3,5 h





0 116 99 54
10 377 - 87
20 343 356 -
30 435 430 66
40 367 385 64
50 442 365 47
60 279 163 58
70 271 249 45
SO 217 203 59
90 155 151 181
100 146 112 66
INCUBATION TIME: 10.50-13.00 INCUBATION
DEPTH CPM CPM CPM
LIGHT-1 LIGHT-2 DARK
0 1795 2151 375
10 1076 1081 258
20 889 801 253
30 388 244 262
40 1188 1204 304
50 2180 2037 153
70 952 975 353
80 252 258 225
90 210 303 262
100 176 255 182
INCUBATION TIME: 13,.50-16.16 TNCUBATION
DEPTH era CPM CPM
LIGHT-1 LIGHT-2 DARK
0 1253 1396 697
10 1101 726 551
20 1126 610 297
30 1002 640 674
40 1123 1209 677
50 940 918 788
60 1372 1490 596
70 1227 982 429
SO 703 1024 423
90 677 683 -
100 521 496 570
INCUBATION TIME: 10.75-14.42 INCUBATIONDEPTH CPM era CPM
LIGHT-1 LIGHT-2 DARK




INCUBATION TIME: 11.42-14.SO INCUBATION PERIOD:),08 h
137
143
DEPTH CPM CPM CPM
LIGHT-1 LTGHT-2 DARK
0 3970 3101 504
10 1146 1263 504
20 1725 1297 468
30 1045 1248 223
40 1263 1244 284
50 1432 1380 344
60 1931 1995 189
70 1306 1310 254
80 832 813 196
90 249 183 140
100 225 200 258
INCUBATION-TIME: 9.63-12.50 INCUBATIC
DEPTH CPM CPM CPM
LIGHT-1 LIGHT-2 DARK
0 1305 1673 25
10 587 952 63
20 1833 1145 78
30 607 643 162
40 570 666 72
50 807 - 81
60 1465 1370 84
70 284 380 58
80 137 116 66
90 1667 2271 194
100 101 115 45
INCUBATION TIME: 10.50-13.58 INCUBATIC
DEPTH CPM CPM CPM
LIGHT-1 LIGHT-2 DARK
0 1363 1396 975
10 319 290 129
20 1619 747 107
30 399 452 360
40 446 273 74
50 1805 2414 301
60 1142 1095 149
70 179 163 88
80 166 161 74
90 509 112 380
100 59 38 59
INCUBATION TIME: 9.33-11.93 INCUBATK
DEPTH CPM CPM CPM
LIGHT-1 LIGHT-2 DARK
0 4696 4686 867
10 3000 1456 325
20 2815 3621 88
30 875 842 111
40 605 646 73
50 189 361 94
60 223 214 304
70 94 95 62
80 71 81 87




INCUBATION TIME: 1(^0-13.36 INCUBATION PERIOD: 2, 66 h
CPM CPM CPM
LIGHT-1 LIGHT-2 DARK
0 3036 2821 191
10 1457 1S03 98
20 1098 1057 161
30 1066 1094 90
40 1976 - 134
50 1471 811 264
60 1046 1946 187
70 482 438 354
80 547 477 260
90 602 636 662
100 362 263 234
INCUBATION TIME: 14.21-16.13 INCUBATION PERI0D:1,92 h
PTH CPM CPM CPM
LIGHT-1 LIGHT-2 DARK
0 867 943 246
10 622 588 198
20 1085 975 151
30 1282 1568 159
40 611 601 100
50 838 657 631
60 470 492 179
70 286 662 184
80 517 229 188
90 154 226 408
























































































































195 INCUBATION TIME: 11.00-13.08 INCUBATION PERIOD:2,07 h
: 246
251
iPTH CPM CPM CPM
LIGHT-1 LIGHT-2 DARK
0 1092 938 468
10 885 752 -
20 506 497 192
30 511 590 190
40 426 463 276
50 477 658 109
60 352 296 108
70 300 250 166
80 277 234 220
90 163 160 156
100 135 111 103
INCUBATION TIME: 11.50-13.50 INCUBATION
ÏPTH CPM CPM CPMLIGHT-1 LIGHT-2 DARK
0 2807 2777 839
10 2021 2108 -
20 2058 2203 458
30 1454 2062 507
40 1309 1348 902
50 706 972 426
60 870 959 353
70 392 676 377
80 401 289 236
90 487 708 465
100 376 396 300
INCUBATION TIME: 12.75-15.05 INCUBATION
iPTH CPM CPM CPM
LIGHT-1 LIGHT-2 DARK
0 2947 2381 648
10 1563 1954 764
20 1811 1820 728
30 1451 1359 538
40 1451 1367 624
50 1279 1355 498
60 814 860 251
70 508 481 321
80 232 299 182
qn 350 218 216
STATION:255 INCUBATION TIME: 10.00-13.16 INCUBATION PERIOD 3,17 h
DEPTH CPM CPM CPM
LIGHT-1 LIGHT-2 DARK
0 4607 3516 571
10 1346 1317 546
20 734 1219 522
30 968 1658 298
40 1107 1034 531
50 668 640 449
60 520 424 226
70 367 250 206
80 159 157 140
90 160 144 143
100 302 185 162
STATION:259 INCUBATION TIME: 13.25-16.50 INCUBATION PERIOD:3,28 h
DEPTH CPM CPM CPM
LIGHT-1 LIGHT-2 DARK
0 3284 3285 330
10 1388 1348 365
20 1302 1591 400
30 1403 1103 586
40 1614 1490 383
50 606 723 457
60 420 633 241
TO 352 281 211
80 307 369 208
90 271 243 184
100 349 170 143
STATION:269 INCUBATION TIME: 10.83-12.91 INCUBATION PERIOD:2,OS h
DEPTH CPM CPM CPM
LIGHT-1 LIGHT-2 DARK
0 2029 1521 543
10 2671 2392 1233
20 1679 1362 154
30 1619 1191 297
40 1430 1450 292
50 792 739 505
60 1477 - 309
70 483 - 442
80 348 304 173
90 296 - 161
l°0 303 297 176
STATION: 114 DATE: 13.02.87 C02: 25,50 mgC/1
TURBULENCE TIME: 3,5 h IN SITU TIME: 3,58 h
CPM-I.IGHT CPM-DARK DEPTH CPM-LIGHT CPM-LIGHT CPM-DARK
1911 562 0 1538 1294 837
3865 1 1625 1511 967
2047 2 1700 2019 1258
2363 3 1926 - 1325
2303 4 2301 2089 1594
2273 5 2588 2274 1830
3021 7 2397 2453 1824
2576 8.5 2286 2400 1742
STATION: 174 DATE: 23.02.87 ro2: 25,72 mgC/1
TURBULENCE TIME: 2,2 h IN SITU TIME: 1,92 h
CPM-LIGHT CPM-DARK DEPTH CPM-LIGHT CPM-LIGHT CPM-DARK
1231 138 0 867 943 659
1338 1 1007 966 767
1716 2 788 1004 7 30
1174 3 1218 1064 982
1336 4 906 1065 838
1193 5 1244 1023 979
1212 7 1099 1073 901
1160 8,5 980 761 713
STATION: 195 DATE: 28.02.87 CO 2: 25,06 mgC/1
TURBULENCE TIME:2,31 h IN SITU TIME: 2,i07 h
CPM-LIGHT CPM-1DARK DEPTH CPM-LIGHT CPM--LIGHT CPM-DARK
1645 275 0 1092 938 468
1549 1 1816 1718 272
1230 2 1351 1667 146
1539 3 1715 1767 136
1900 4 1920 1695 138
1720 5 1596 1494 122
1583 7 1627 1442 293
1669 8,5 1625 1682 110
STATION: 246 DATE: 7.3.87 C02: 24.85 mgC/1
TURBULENCE TIME:lost IN SITU TIME: 2,10 h
CPM-LIGHT CPM-DARK DEPTH CPM-LIGHT CPM--LIGHT CPM-DARK
0 2807 2777 839
1 3045 2586 657
lost o4» 1909 3048 350
3 3189 2922 491
4 2S39 2788 309
5 3021 3010 913
7 4017 4480 253
8,5 3289 3605 1087
Part 3
Simulated in-situ method
Scintillation counts and primary production of 3 plankton size classes
(< 2 jxn, 2-20 (jri, > 20 jjn)
STATION: 81 DATE: 6-2-87 INCUBATION TIME: 10,58-14,07 C02:24,30 mgC/1
(26,3uCi added) COUNTS PER MINUTE PRODUCTION in mgC/m3/h
LIGHT DEPTH TOTAL < 20 un; < 2 urn > 20 um 20 - 2 um < 2 um
(Subsample 75 of 250 ml)
100% light 69 - 82 60 - 85 55 - 20 0,00 0,00 0,00
(= Om) dark 149 110 105
80% light 64 - 58 64 - 71 55 - 211 0,00 0,00 0,00
( = Im) dark 80 82 70
64% light 66 - 70 68 - 73 56 - 55 0,00 0,00 0,00
(= 2m) dark 74 72 67
51% light 48 - 52 45 - 61 49 - 54 0,00 0,00 0,00
(= 4m) dark 69 76 71
30% light 155 -185 149 -197 137 -164 0,00 0,01 0,12
(= lim) dark 9b 108 85
9% light 500 -529 548 -527 355 -457 0,00 0,03 0,08
(= 33m) dark 209 204 168
3% light 170 -126 154 -129 145 -99 0,00 0,00 0,01
(= 55m) dark 144 134 112
1% light 106 -143 105 -124 87 -113 0,00 0,01 0,00
(= 77m) dark 134 134 113
INTEGRATED 0,00 0,69 1,96
STATION : 86 DATE: 7-2-87 INCUBATION TIME: 11,88-14,70 C02:24,6 mgC/1
(26,3uCi added) COUNTS PER MINUTE PRODUCTION in ;TigC/m3/h
LIGHT DEPTH TOTAL < 20 um < 2 um > 20 um 20 - 2 um < 2 um

























































































STATION: 91 DATE: 8-2-87 INCUBATIOiN TIME: 12,00-14,62 CO2:26,0mgC/l 
(26,3uCi added) COUNTS PER MINUTE PRODUCTION in mgC/m3/h
LIGHT DEPTH TOTAL < 20 um < 2 um > 20 um 20 - 2 ira < 2 um





























































































DATE: 9-2-87 INCUBATION TIME: 10,17- 
COUNTS PER MINUTE 
TOTAL < 20 um < 2 um > 
(Subsample 75 of 250 ml)
12,54 C02:24,7mgC/l 
PRODUCTION in mgC/ro3./h 

























































































INTEGRATED 0,31 0,62 3,03
STATION: 100 DATE: 10-2-8 INCUBATION TIME: 13,62-16,42 C02:25,6mgC/1 
(26,3uCi added) COUNTS PER MINUTE PRODUCTION in mgC/m3/h
LIGHT DEPTH TOTAL < 20 um < 2 um > 20 uni 20 - 2 um < 2 uro





























































































DATE:12-2-87 INCUBATION TIME: 11,20- 
COUNTS PER MINUTE 
TOTAL < 20 um < 2 um > 
(Subsample 75 of 250 ml)
13,20 C02:25.7mgC/l 
PRODUCTION in mgC/m3/h 


























































































STATION: 121 DATE: 14-2-87 INCUBATION TIME: 12,00-13,95 C02:26.OOmgC/1
( 26, 3uCi added) COUNTS PER MINUTE PRODUCTION in mgC/m3/h
LIGHT DEPTH TOTAL < 20 um < 2 um > 20 um 20 - 2 um < 2 um

























































































NTEGRATED 0,1 2,54 8,63














































































































DATE:18-2-87 INCUBATION TIME: 10,25- 
COUNTS PER MINUTE 
TOTAL < 20 urn <2 ur,; > 
(Subsample 75 of 250 ml)
14,00 C02:24,75mgC/l 
PRODUCTION in mgC/m3/h 
















































































































































DATE:20-2-87 INCUBATION TIME: 10,95- 
COUNTS PER MINUTE 
TOTAL < 20 urn < 2 urn > 
(Subsample 75 of 250 ml)
14,03 C02:25,9mgC/1 
PRODUCTION in mgC/m3/h 

























































































STATION: 165 DATE:22-2-87 INCUBATION TIME: 11,17-14,53 CO2:26,0r,igC/l 
(26,3uCi added) COUNTS PER MINUTE PRODUCTION in mgC/m3/h
LIGHT DEPTH TOTAL < 20 um < 2 um >20 um 20 - 2 um < 2 um






























































































COUNTS PER MINUTE 
TOTAL
TIME: 14,11-16,11 CO2:26,0mgC/l 































(d:668:mean of the 
































DATE:24-2-87 INCUBATION TIME: 
COUNTS PER MINUTE 
TOTAL < 20 urn < 2 urr. 




PRODUCTION in rgC/m3/h 

























































































INTEGRATED 0 0,82 3,68
STATION: 180/10 DATE:25-2-87 INCUBATION TIME: 9,85-12,68 Cü2:25 .7mgC/1
(26,3uCi added) 
LIGHT DEPTH
COUNTS PER MINUTE 
TOTAL < 20 urn < 2 urn 
(Subsample 75 of 250 ml)
PRODUCTION in :r,gC/ir.3/h


































































































STATION: 189 DATE:27-2-87 INCUBATION TIME: 11,58-14,58 C02:25,4mgC/1
(26,3uCi added) COUNTS PER MINUTE PRODUCTION in mgC/m3/h
LIGHT DEPTH TOTAL < 20 um < 2 um > 20 um 20 - 2 um < 2 uni






























































































COUNTS PER MINUTE 
TOTAL
TIME: 10,08-13,28 C02:25,lmgC/1 
















































































































DATE: 7-3-87 INCUBATION TIME: 11,72- 
COUNTS PER MINUTE 
TOTAL < 20 urn < 2 urn > 
(Subsample 75 of 250 ml)
14,67 C02:24,8mgC/l 
PRODUCTION in mgC/m3/h 

























































































100% light 1052 0,18
(= Om) dark 394
80% light 1797 0,37
(= 2m) dark 448
64% light 508 0,01
(= 4m) dark 474
51% light 652 0,03
(= 6m) dark 558
30% light 366 0,01
(= 12m) dark 353
9% light 605 0,07
(= 33m) dark 370
3% light 1303 0,22
(= 49m) dark 496
1% light 498 0,03
(= 64m) dark 403
INTEGRATED 6,01
STATION: 255 DATE:10.3.87 INCUBATION TIME: 10,97-13,50 C02:25,3mgC/l
(26,3uCi added) COUNTS PER MINUTE PRODUCTION in mgC/m3/h
LIGHT DEPTH TOTAL < 20 um < 2 urn > 20 um 20 - 2 um < 2 urn
(Subsample 75 of 250 ml)
100% light -183 188-223 197-255 0,00 0,00 0,00
(= Om) dark 233 321 273
80% light 374-624 412-629 343-535 0,00 0,04 0,16
(= 2m) dark 127 170 170
64% light 689-817 656-766 577-771 0,00 0,03 0,32(= 4m) dark 180 162 131
51% light 318-391 291-405 290-309 0,00 0,02 0,11(= 7m) dark 147 148 123
30% light 238-194 211-217 171-204 0,00 0,01 0,05f= 12m) dark 112 155 107
9% light 358-511 311-484 284-400 0,02 0,02 0,11
<= 27m) dark 178 193 155
3% light 225-179 209-241 164-194 0,00 l-HO4O 0,03<= 40m) dark 140 166 132
1% light 253-153 273-154 210-123 oo«o 0,02 0,04<= 57a) dark no 129 102










































































DATE:13-3-87 INCUBATION TIME: 
COUNTS PER MINUTE 
TOTAL < 20 urn < 2 urn 
(Subsample 75 of 250 ml)
11,63-14,67 C02 
PRODUCTION 
> 20 urn 20 -
:25,lmgC/1 
in mgC/m3/h 

























































































STATION: 271 DATE:14-3-87 INCUBATION TIME: 12,67-14,75 C02:25,2mgC/l 
<26,3uCi added) COUNTS PER MINUTE PRODUCTION in mgC/m3/h
LIGHT DEPTH TOTAL < 20 um <2 uns > 20 um 20 - 2 um < 2 um

























































































INTEGRATED 2,47 3,51 14,19
RELATIVE CONTRIBUTION OF THE SIZE FRACTIONS 
TO THE TOTAL PRODUCTION (IN PERCENTAGE)
STATION > 20 urn (2 - 20) urn < 2um
81 0,0 25,4 74,5
86 7,9 14,3 77,8
91 11,8 23,7 64,5
97 7,6 15,7 76,7
100 20,7 5,4 76,4
108 1.4 14,7 83,9
121 7.7 21,0 71,3
137 0,0 22,5 77,5
151 9,8 8,2 82,0
165 2,5 8,9 88,6
180/01 0,0 18,2 81,8
180/02 13,5 15,0 71,5
189 2,7 20,2 79,8
246 23,1 5,4 71,5
255 5,3 16,9 77,7
269 3,6 8,4 88,2
AVERAGE 7,7 15,1 77,2
STANDARD 7,1 6,9 6,4
DESVIATION
Part 4
Daily light regime in the water aolunn
The attenuation of seawater was determined fran the light measurements 
given in part 2 / I. of the data sheets. The light regime was then 
calculated by relating the attenuation values to the hourly irra­
diance values measured by the meteorological station of "Meteor".
Depth - 1 = 1 m above sea surface
Hour 1 = 7 °° h
SW f ION m m ee n * NÖUR-i NOUR-2 HOUR-3im)
•t *1 64 947 1522
0 m 296 474
IO 9 97 im
ao 4 45 73
90 3 30 46
40 2 2t 34
SO 2 21 34
m 0 3 5
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06 07~Wmk*~V7 - i m 735 i »20
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to 20 17t 26t
20 13 112 170
30 0 69 t06
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75 O IO 15
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0 60 995 1006
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DEPTH HOUR-1 HOUR-2 HOUR-3
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m t m o w e cc p t h HOUR-Í HO HOUR-3 MOUR-4 HOUR-5
im* Ch£..*~2.
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STATION DATE DEPTH HQUR-1 HOUR-2 HOUR-3 HOUR—4 HOUR-5im) ( h-E . m—2.
195 2Ö-F®b-87 -1 575 1335 1276 1273 11050 320 742 709 708 61410 99 230 220 220 19120 51 119 114 114 9830 31 71 68 68 59
40 19 45 43 43 37
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STATION DATE DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUR-5
<m> ( hE . m—2
229 05—Mä — 87 -1 143 819 1830 2318 2614
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10 19 109 244 310 349
20 9 50 111 140 15830 4 26 56 71 80
40 2 13 29 37 4150 1 7 16 21 2375 0 2 5 7 8
STATION DATE DEPTH HOUR—1 HOUR-2 HOUR—3 HOUR-4 HOUR-5( >*E • m—2 c
235 06—Mir—87 -1 598 584 1140 1351 1279
0 308 301 587 696 65910 80 78 152 180 171
20 36 35 69 82 78
30 18 18 35 41 39
40 9 9 18 21 20
50 5 5 10 12 11
75 2 2 3 4 4
STATION DATE DEPTH HOUR-1 HOUR-2 HOUR—3 HOUR—4 HOUR—5
(m) ( mE . m—2 ,
246 07-M*i~-87 -1 717 1382 2166 2775 30680 508 978 1533 1965 2172
10 164 316 496 636 703
20 87 167 262 335 371
30 45 86 135 173 192
40 22 41 65 33 92
50 10 19 30 38 Ad







































XJR-7 HOUR-8 HOUR-9 HOUR— 10 HOUR-11
515 124 340 175 64
286 69 189 97 36
89 21 59 30 1146 11 30 16 628 7 18 9 3
17 4 11 6 2
10 2 7 4 1
3 1 2 1 0
XJR-7 HOUR-8 HOUR-9 HOUR-10 HOUR-11
2747 2387 1842 1095 3)31415 1229 949 564 161367 319 246 146 42
156 145 112 66 19
84 73 57 34 10
44 38 29 17 5
25 21 17 lO 3
8 7 6 3 1
NJto
HOUR—7 HOUR-8 HOUR-9 HOUR-10 HOUR-11
2094 2044 1967 1223 317
1078 1053 1013 630 163279 273 263 163 42
127 124 119 74 1964 63 60 38 10
33 32 31 19 5
19 18 18 1 1 3
6 6 5 4 1
XJR—7 HOUR-8 HOUR-9 HOUR-10 HOUR-1 1
2878 2492 1849 1202 2752038 1764 1309 851 202
659 571 424 275 65
343 301 223 145 34
180 156 1 15 1 8
86 75 55 36 9
40 34 25 17 4
9 8 6 4 1
J
ftTJON DATE DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUR—5(m) C hE.m-2.
251 09—Mj»r-87 -1 515 1422 2072 2514 2710
0 334 921 1343 1629 1756
10 116 319 465 564 608
20 64 175 255 310 334
30 36 99 144 175 139
40 20 54 79 96 104
50 10 26 39 47 50
75 2 6 8 10 11
rftTION DATE DEPTH HOUR-1 HOUR-2 TOUR-3 HOUR-4 HOUR-5
Cm) ( hE . m—2.
255 10—liar-—87 -1 1205 1796 2331 2794 3133
0 804 1198 1555 1864 2090
10 284 423 550 659 739
20 134 200 259 311 348
30 56 84 109 131 146
40 25 37 48 57 64
50 13 19 25 30 33
75 4 6 7 9 10
W I O H DHTE DEPTH HOUR—1 HOUR-2 HOUR-3 HOUR-4 HOUR-5
(m) (>jE. iTi- 2 .
259 11-Man—37 -1 515 1422 2971 3158 3114
0 403 1 122 2323 2470 2435
10 138 385 797 847 835
20 72 201 416 442 436
30 40 1 12 233 243 244
40 20 56 1 17 124 122
50 8 22 46 49 48
75 2 5 IO IO 10
TAT I i l l Dh TE DEPTH H O U R -1 HOUP-2 HOLP-3 HOUR-4 HOUR-5■'! ITi ) ( mE . in - 2
269 1 3 -Mat— 87 -1 846 819 1808 2825 3040ij 548 531 1 172 1831 1 970
io 212 205 453 708 7E>2
2 0 1 13 109 241 377 4*1 '6
30 65 63 1 39 2 1 7 233
4 0 32 3 ! 6 8 1 0 6 ! 14








































2946 2483 1920 1 199 308
1909 1609 1244 777 200
661 557 431 269 69
363 306 237 148 38
205 173 134 34 22
113 95 73 46 12
55 46 36 22 6
12 10 8 C 1
c XI 1 HOUR-8 HOUR-9 HOUR-10 HOUR-1 1
2875 2371 1674 1024 156.
1918 1581 1 117 683 104
578 559 395 241 37
320 264 186 114 17
134 1 11 78 48 "7
59 49 34 21 3
31 25 18 1 1 2
9 7 5 3 0
HOUR-7 HOUR-8 HOUR-9 HOUR-10 HOUR-11
2523 1737 1 121 156 0
1973 1 353 877 122 0
677 466 301 4c1 o
353 243 157 22 o
198 136 88 ¡2 tj
gg 68 44 6 o
39 27 17 2 Q
ti 4 1 i~l
)UR—7 HOUR-8 HOUR-9 H O U R -10 H O U R -11
2769 2377 i7gg 1 080 138
1 794 1540 1 1 66 700 89
6g4 596 451 271 34
369 517 240 144 18
213 183 1 3;3 33 1 1
1 04 ¡39 6'3 *11 CZ
4 3 1 7 JZ




DEPTH HOUR—1 HOUR-2 HOUR-3
-1 1030 1615 2272
0 554 868 122210 164 256 361
20 90 141 198
30 46 72 101
40 20 31 43SO 8 12 17
75 2 4 5
HOUR-4 HOUR-5 HOUR-6 HOUR-7 
< mE.m—2.*—1)
2197 575 2 350
1182 309 1 188
349 91 0 56
191 50 0 30
98 26 0 16
42 11 0 717 4 0 3
5 1 0 1
1237 989 538127 532 289
37 157 85
21 86 47






Photosynthesis versus light values (P/i relation)
PP = Primary production in mg C / m3 / h 
CHL = Chlorophyll a content in rag / m3 
PI = Production index in mg C / mg Chi. a / h 
100 % light = 816 joE m-  ^s”-*-
9-rami ft-wck ca-tocK pi-iook
m 0,12 0,114 i,i
:k 0,C>? 0,073 î.i»1 0,15 0,062 1,8
•>7 0.63 0,081 7,8
ltX> 0,51 0,069 7,4
1.35 0,160 8,5
121 0,5» 0,009 6,6
.130 0,64 0 ,0 » 6,7
!3:' l.f.ï o ,a» 9,1
or 0,76 0,098 e.a
143 0,53 0,119 4,4
151 0,24 0,154 1.6
1«? 0,55 0,096 6,0
174 0,44 0,119 3.7
IMH31 0,OT O.CK? 0,6
IMt'lO 0.53 o .m 3,4
î:î9 0,63 Cl,Obi 14.4
r*r 0,91 0,092 9,9
;,co 0,339 5,9
;3P 0.53 0.172 3,4
24k' 0,33 0.061 4,72!îl 0.7* 0,092 8.6
: * 5,25 0,116 10.8
23? 0,57 0,0(10 9.5
as“ 0. rO 0,092 3.2
;ri 1.1? o, ne 11.4
PP-eOK CH.-€ CKPT-etK
0,12 0,1 14 1,10,07 0,073 1,00,14 0,C 02 1,80,33 o,cei 0,40,51 0.C69 7,41,76 0,160 11,00,59 0,C 89 6,60,44 0,095 4,61,89 0,2 08 9,60,64 0,C93 6,40,45 0,1 19 3,80,21 0,154 1,10,35 0,092 3,80,69 0,1 19 5,80,10 0.C82 1,21,23 0,1 11 11,10,28 0,C 161 4,60,53 o,ose 5,71,87 0,339 5,50,47 0,172 2,70,31 o,cei 3,80,79 0,092 8,60,78 0,1 16 6,70,07 0.CÍ0 1,10,34 o,cee -à,71,'» 0,1 03 10,5
PP-&BÍ CH.-64K PI-64K
0,37 0,112 3,30,36 0,077 4,70,54 0,109 4,90,06 0,079 1,00,12 0,064 1,81,36 0,162 9,60,62 0,089 6,90,09 0,081 1,10,00 0,191 0,00,07 0,082 0,80,06. 0,118 0,50,38 0,186 2,00,22 0,091 2,40,07 0,119 0,60,14 0,105 1,70,37 0,111 3,30,11 0,072 1,50,24 0,096 2,50,51 0,294 1,71,59 0,172 9,20,66 0,0960,104 6,90,11 1,10,09 0,129 0,70,18 0,061 2,50,22 0,i392 2.40,93 0,112 7,4
PP-5UÍ CH.-515Í PI-51^





















































































































0,0 0.00 0 .1 *
0,0 0.00 Ci. 15?
0,0 0.00 O .C *
0,0 0,00 o, iur
0,0 0.00 0.1*'
0,0 o.oc< 0,3)9
0,0 0,00 0 ,1V








0.0 aor* V **4





Primary production index and total primary production for different 









OATE OEPTK HOUR-I HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-? HOUR-8 HOUR-9 HOUR-IO HOUR-11 TOTAL-PP x CHLOROPHYLL= TOTAL
agC.«gChl-1.h-1 »g.»-3 »gC.#-3.d
06-F»b-8? 0 0,0 2,7 3,4 1,2 1,2 1,2 1,2 1,2 2,0 3,2 0,8 18,1 0,114 2,06
10 0,0 0,7 1,2 1,8 2,2 1,9 2,4 2,1 1,6 1,0 0,1 14,1 0,084 1,18
20 0,0 0,2 0,5 0,7 0,9 0,7 1,0 0,8 0,6 0,3 0,0 5,? 0,080 0,45
30 0,0 0,1 0,2 0,4 0,3 0,4 0,5 0,5 0,3 0,1 0,0 2,8 0,094 0,26
40 0,0 0,0 0,1 0,2 0,1 0,2 0,3 0,2 0,1 0,0 0,0 1,2 0,113 0,13
50 0,0 0,0 0,0 0,1 0,0 0,1 0,1 0,0 0,0 0,0 0,0 0,3 0,133 0,04











0?-F*b-8? 0 0,3 4,4 1,1 0,9 0,6 0,5 0,5 0,5 0,5 1,0
tn n ' 0,5 1,5 4,5 3,0 1,3 1,2 1,5 4,6 2,4
0,4 0,5 1,8 3,2 4,2 4,3 4,3 2,0 0,5
0,3 0,4 0,5 0,5 0,5 0,6 0,6 0,5 0,4
0,2 0,3 0,3 0,4 0,3 0,3 0,3 0,3 0,2
0,1 0,2 0,2 0,2 0,2 0,1 0,1 0,2 0,1
0,0 0,1 0,1 0,1 0,1 0,2 0,1 0,1 0,0
DATE DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-7 HOUR-8 HOUR-9 HOUR-IO 
<*) ngC.dgChl-l.h-l
Q8-Feb-87 0 0,9 2,3 1,9 1,9 1,9 1,9 1,4 1,4 1,8 1,8
10 0,5 1,1 2,0 2,4 2,7 3,0 3,2 2,6 1,5 1,4
20 0,4 0,5 0,8 1,3 1,0 1,3 1,4 1,3 0,8 0,9
30 0,3 0,4 0,5 0,5 0,8 0,8 0,9 0,9 0,5 0,5
40 0,2 0,2 0,4 0,4 0,5 0,6 0,6 0,5 0,3 0,3
50 0,1 0,1 0,3 0,3 0,3 0,3 0,3 0,3 0,2 0,2
75 0,0 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
DATE DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-7 HOUR-8 HOUR-9 HOUR-IO 
(m) mgC.mgChl-l.h-1
l9-Feb-8? 0 0,5 0,7 8,1 8,4 8,5 8,5 7,0 5,0 6,0 6,2
10 0,2 1,0 1,0 1,3 2.0 1,2 0,9 0,8 0,8 0,9
20 0,1 0,5 0,5 0,5 0,9 0,6 0,5 0,4 0,4 0,5
30 0,0 0,2 0,2 0,4 0,5 0,4 0,4 0,3 0,
40 0,0 0,1 0,3 0,5 0,5 0,4 0,4 0,3
0,2
o,:
50 o’o o'o o’, 2 o’, 3 o’, 3 0^3 0,2 0,2 0,1 
75 0,0 0,0 0,0 0,0 0,1 0,1 0,1 0,1 0,0
0,1
0.0
HOUR-11 TOTRL-PP x CHLOROPHYLL = 10TRL
*g.«-3 ingC.m~3. i
2,2 12,5 0,075 0,94
0,4 21,0 0,081 1,70
0,2 21,5 0,095 2,04
0,1 4,9 0,114 0,55
0,1 2,7 0,106 0,28
0,0 1,4 0,102 0,14
0,0 0,8 0,180 0,14
HOUR-11 TOTRL-PP x CHLOROPHYLL-= 10TRL
mg. it,-3 i*gC. i*-3. i
1,8 27,1 0,032 2,22
0,6 21,0 0.073 1,53
0,3 10,0 0.030 0,80
0,2 6,3 0,109 0,69
0,1 4,1 0.377 1.55
0,1 2,5 0.170 0,43
0,1 1,0 0.035 0,35
HOUR-11 TOTRL-PP x CHLOROPHYLL:: TOTAL
iTiq. in -3 mgC. iTt - 3. i
1,1 60.0 0,081 4,86
0,3 9,4 0,081 0,76
0,2 4,9 0,079 0.38
0,1 3, 1 0.07? 0,24
0.1 3,1 0.031 0,25
0,1 1,3 0,195 0,35








DATE DEPTH HOUR-1 
(*)








l-Feb-87 0 0,4 3,2 ?,5 7,5 6,0 6,0 6,0 6,0 7,5 7,5 0,4 58,0 0,069 4,00
10 0,4 0,4 0,4 1,4 2,5 3,0 3,0 1,3 0,4 0,4 0,3 13,5 0,070 0,94
20 0,2 0,4 0,3 0,6 0,8 1,1 1,1 0,6 0,3 0,3 0,2 5,9 0,073 0,43
30 0,1 0,3 0,3 0,4 0,4 0,4 0,4 0,4 0,1 0,1 0,1 3,0 0,072 0,21
40 0,0 0,1 0,2 0,3 0,3 0,3 0,3 0,3 0,0 0,0 0,0 1,3 0,098 0,17
50 0,0 0,0 0,1 0,2 0,1 0,1 0,1 0,1 0,0 0,0 0,0 o,? 0,148 0,10
?5 0,0 0,0 0,0 0,1 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,1 0,095 0,01
DATE DEPTH HOUR-l HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-7 HOUR-8 HOUR-9 HOUR-IO HOUR-11 TOTAL -PP X CHLOROPHYLL:: TOTAL
(•) «gC.»gChl-l.h-•1 mg.m-3 mgC.m-3.
12-Feb-87 0 0,2 8,5 6,5 4,0 3,5 2,0 3,0 4,0 6,0 11 ,1 6,2 55,0 0,160 8,80
10 0 ,1 2,1 4,2 6,0 7,2 8,0 8,0 6,2 5,8 4,0 0,9 52,5 0,160 8,40
20 0 , 1 0 , 8 1 , 8 2,1 3,2 4,0 3,5 2,9 2,0 0,9 0,4 21,7 0,172 3,73
30 0 , 1 0,3 0,6 0,8 0,9 1,8 0,9 0,8 0,7 0,4 0,2 8,4 0,157 1,32
40 0 , 0 0,1 0,3 0,5 0,5 0,6 0,6 0,4 0,4 0,3 0,1 3,8 0,152 0,57
50 0,0 0,1 0,2 0,3 0,3 0,4 0,3 0,3 0,2 0,2 0,0 2,3 0,160 0,36
75 0,0 0,0 0,1 0,1 0,1 0 , 1 0 , 1 0 , 1 0,1 0,0 0,0 0,7 0,274 0,19
DATE DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-7 HOUR-8 HOUR-9 HOUR-IO HOUR-11 TOTAL -PP X CHLOROPHYLL:: TOTAL
(») •gC.agChl-l.h-l mg.fli-3 mgC.m-3.d
14-Feb-8? 0 0,4 6,5 6,0 5,0 5,0 4,0 5,0 4,0 4,0 6,5 0,8 47,2 0,089 4,20
10 0,1 0,7 2,0 6,0 5,6 6,8 4,0 6,5 3,5 0,8 0,4 37,4 0,084 3,14
20 0,0 0,4 0,7 0,8 0,8 1,0 0,7 0,8 0.8 0,4 0,2 6,6 0,093 0,61
30 0,0 0,2 0,4 0,4 0,4 0,5 0,4 0,4 0,4 0,2 0,1 3,4 0,117 0,39
40 0,0 0,1 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,1 0,0 1,6 0,138 0,22
50 0,0 0,0 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,0 0,0 0,7 0,138 0,11
75 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,188 0,00
DATE DEPTH
(m)








16-Feb-87 0 0,2 5,0 7,0 5,0 5,0 4,0 4,0 4,0 7,0 6,5 0,5 52,7 0,0% 5,06
10 0,1 0,5 0,? 1,2 1,1 1,9 1,0 1,5 0,8 0,5 0,4 9," 0,082 0,73
20 0,0 0,2 0,3 0,4 0,4 0,5 0,4 0,5 0,4 0,4 0,2 9,7 0,095 0,'?2
30 0,0 0,1 0,2 0,2 0,2 0,2 0.2 0,2 0,2 0,2 0,1 1,8 0,095 0,17
40 0,0 0.0 0,1 0,1 0,1 0,1 0,1 0, 1 0,1 0,1 0,0 0,8 0,131 0, i 0
50 0,0 0,0 0,u 0,0 0,0 0,0 0,0 0,0 U.O 0,0 0.0 0,0 0 ,141 0, 00
~*C








OATE DEPTH HOUR-1 HOUR-2 HOUR-3 H0UR-4 («)
0 0,5 9,0 6,0 4,0
10 0,4 9.2 8,5 ?,o
20 0,2 3,5 6,0 ?,8
30 0,1 0,5 3,0 4,0
40 0,0 0,4 0,5 0,6
50 0,0 0,4 0,5 0,6
?5 0,0 0,1 0,1 0,1
HOUR-5 HOUR-6 HOUR-? HOUR-8 HOUR-S HOUR-10 
•gC.ftgChl-l.h-1
3,0 4,0 3,0 3,0 4,0 8,0
6,0 8,0 6,0 6,4 8,0 9,2
8,2 6,5 8,4 8,2 6,6 5,0
4,5 3,3 4,8 4,2 3,2 0,9
0,? 0,6 0,8 0,? 0,6 0,4
0,? 0,6 0,8 0,? 0,6 0,4
0,1 0,1 0,0 0,1 0,1 0,1
!— 1 i TOTAL-PP x CHLOROPHYLL:: TOTAL
•g.a-3 agC.n-3. 1
8,8 53,3 0,208 11,10
6,4 ?5,1 0,283 21,20
0,8 61,2 0,302 18,50
0,4 26,2 0,248 6,49
0,1 6,0 0,184 1,10
0,1 2,0 0,10? 0,21
0,0 0,8 0,046 0,04
DATE DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-? HOUR-8 HOUR-9 HOUR-10 HOUR-11 TOTAL -PP X CHLOROPHYLL:: TOTAL<•> ■gC.MgChl- l .h -1 •g.#-3 mgC.m-3. 1
18-F®b-8? 0 0 0,1 0,1 0,5 0,5 0,5 0,4 0,1 0 0 0 2 , 2 0,093 0,20
10 0 0 0 0,4 0,4 0,4 0,2 0 0 0 0 1,4 0,089 0,113
20 0 0 0 0,1 0,1 0,1 0,1 0 0 0 0 0,4 0,10? 0,03
30 0 0 0 0 0 0 0 0 0 0 0 0 0,114 0
40 0 0 0 0 0 0 0 0 0 0 0 0 0,166 0
50 0 0 0 0 0 0 0 0 0 0 0 0 0, l?6 0
?5 0 0 0 0 0 0 0 0 0 0 0 0 0,181 0
DATE DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-? HOUR-8 HOUR-9 HOUR-10 HOUR-11 TOTAL -PP X CHLOROPHYLL:: TOTAL
<•> •gC.mgChl--l.h- 1 mq.m-3 mgC.m-3. i
19-F©b-8? 0 0,1 0,5 4,4 4,5 4,5 4,4 4,4 4,3 4,4 4,0 0,5 36,0 0,119 4,28
10 0,0 0,2 0,5 0,6 0,6 1,0 1,0 1,0 0,4 0,5 0,4 6,2 0,113 0,73
20 0,0 0,1 0,0 0,3 0,3 0,4 0,4 0,4 0,1 0,1 0,1 2,2 0,128 0,28
30 0,0 0,0 0,0 0,1 0,1 0,1 0,1 0,1 0,0 0,0 0,0 0,5 0,139 0,0?
40 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,181 0,00
50 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,173 0,00
?5 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,153 0,00
DATÉ DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-7 HOUR-8 HOUR-9 HOUR-IO HOUR-11 TOTAL-PP x CHLOROPHYLL^ TOTAL
(«) fflgC. mgChl-1 .h-1 mg.fn-3 rogC.»-3.d
0 1,2 1,5 1,5 1,5 1,4 1,3 1,3 1,3 1,3 1,3 2,9 16,5 0,154 2,54
10 0,5 2,0 2,5 3, 3 3,3 2,0 2,0 3,3 3,3 2,2 1,6 26,0 0,188 4,89
20 0,0 1,0 1,5 1,8 2,0 2,0 2,0 2,0 1,? 1,6 0,5 17,1 0,201 3,43
30 0,0 0,3 0,5 0,7 0,7 0,9 0,9 0,8 0,6 0,5 0,2 b,l 0,269 1,64
40 0,0 0,1 0,2 0,3 0,3 0,4 0,4 0,3 0,2 0,1 0,1 2,5 0,201 0,70
50 0,0 0,0 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,0 0,8 0,109 0,09







DATE DEPTH HOUR-1 
(•)








!-Feb-8? 0 0,0 1,1 3,5 6,0 6,0 6,0 6,0 6,0 6,0 3,1 0,9 45,4 0,092 4,17
10 0,0 0,1 0,7 1,2 2,0 2,0 1,3 1,3 1,0 0,6 0,1 10,3 0,090 0,93
20 0,0 0,0 0,1 0,4 0,8 0,7 0,5 0,5 0,4 0,1 0,0 3,5 0,100 0,35
30 0,0 0,0 0,0 0,0 0,3 0,4 0,1 0,1 0,1 0,0 0,0 1,0 0,133 0,13
40 0,0 0,0 0,0 0,0 0,1 0,0 0,0 0,0 0,0 0,0 0,0 0,1 0,210 0,02
50 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,210 0,00





DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-7 HOUR-8 HOUR-9 HOUR-IO HOUR-11 TOTAL--PP X CHLOROPHYLL:: TOTAL
(•) •gC.ngChl -l.h-•1 ®g.ft-3 mgC .»-3.
0 0,0 5,8 3,2 3,2 3,2 3,5 1,2 0,5 5,0 5,8 0,2 31,6 0,119 3,76
10 0,0 0,1 0,2 0,5 0,5 0,2 0,1 0,0 0,1 0,1 0,0 1,8 0,119 0,21
20 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,162 0,00
30 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,245 0,00
40 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,212 0,00
50 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,219 0,00
75 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,168 0,00
DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-7 HOUR-8 HOUR-9 HOUR-IO HOUR-11 TOTAL--PP X CHLOROPHYLL:: TOTAL
(«) agC.»gChl -l.h--1 mg. ffi-3 mgC.
0 1,2 0,6 0,4 0,3 0,2 0,2 0,2 0,2 0,2 0,8 0,8 5,1 0,082 0,42
10 0,2 0,6 1,2 1,6 1,2 1,2 1,2 1,4 1,4 0,6 0,1 10,7 0,105 1,12
20 0,1 0,1 0,3 0,4 1,1 0,7 1,1 0,7 0,1 0,2 0,0 4,9 0,122 0,60
30 0,0 0,0 0,1 0,2 0,1 0,2 0,1 0,1 0,0 0,1 0,0 0,9 0,150 0,13
40 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,1 0,246 0,00
50 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,329 0,00
70 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,187 0,0fJ
DATE DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-7 HOUR-8 HOUR-9 HOUR-IO HOUR-11 TOTAL-PP x CHLOROPHYLL:: TOTAL
(*) «gC. iitgChl-l.h--1 mg.ffl-3 mgC.m-3. 1
25-Feb-87 0 0,1 7,5 3,0 2,0 3,0 3,0 3,0 3,0 3,0 11,0 1,0 39,6 0,111 4,39
10 0,1 0,4 2,5 3,5 6,0 5,5 6,0 3,0 2,0 0,5 0,4 29,9 0,111 3,32
20 0,0 0,1 0,1 0,1 0,5 1,0 0,1 0,1 0,0 0,1 2,1 0.0 0,088 0,18
30 0,0 0,0 0.0 0,0 0,1 0,1 0,1 0,0 0,0 0,0 0,0 0,3 0,112 0,03
40 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0, 0 0, 146 0,00
50 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,279 0,00







ORTE DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-7 HOUR-8 HOUR-9 HOUR-10 HOUR-11 TOTAL-PP x CHLOROPHYLL: TOTAL
(a) agC.agChl-l.h-1 ag.a-3 agC.a-3.d
27-Feb-B? 0 0,0 2,0 7,0 16,0 16,0 16,0 16,0 15,0 15,0 5,0 0,5 108,5 0,061 6,61
IO 0,0 0,0 0,2 3,0 3,0 3,1 3,0 2,0 1,8 0,5 0,0 16,6 0,068 1,13
20 0,0 0,0 0,0 0,0 0,8 0,9 0,8 0,0 0,0 0,0 0,0 2,5 0,064 0,16
30 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,069 0,00
40 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,071 0,00
50 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,077 0,00
?5 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,184 0,00
ORTE DEPTH HOUR-I HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-7 HOUR-8 HOUR-9 HOUR-10 HOUR-11 TOTAL-PP x CHLOROPHYLL: TOTAL
(■) agC.agChl-l.h-1 ag.a-3 agC.ffi-3.d
28-F»b-8? 0 2,0 10,0 8,0 8,0 5,0 2,2 1,7 0,3 1,0 0,5 0,2 38,9 0,092 3,58
10 0,5 2,0 1,5 1,5 1,0 0,7 0,4 0,1 0,3 0,1 0,1 8,2 0,101 0,82
20 0,2 0,5 0,5 0,5 0,5 0,4 0,2 0,1 0,1 0,1 0,0 3,1 0,086 0,27
30 0,1 0,3 0,3 0,3 0,3 0,2 0,1 0,0 0,1 0,0 0,0 1,7 0,103 0,1?
40 0,0 0,2 0,2 0,2 0,2 0,1 0,1 0,0 0,0 0,0 0,0 1,0 0,114 0,11
50 0,0 0,1 0,1 0,1 0,1 0,1 0,0 0,0 0,0 0,0 0,0 0,0 0,000 0,00
?5 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,082 0
OflTE DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-7 HOUR-8 HOUR-9 HOUR-10 HOUR-11 TOTAL-PP x CHLOROPHYLL:: TOTAL
(a) agC.agChl-l.h-1 ag.m-3 agC.®-3.d
05-N*r-8? 0 0,3 1,1 5,9 6,0 6,0 6,0 6,0 6,0 6,0 2,0 0,5 15,3 0,339 5,50
10 0,1 0,4 0,8 1,0 1,0 1,0 1,0 1,0 1,0 0,5 0,2 7,5 0,294 2,20
20 0,0 0,2 0,4 0,5 0,5 0,5 0,5 0,5 0,5 0,2 0,1 3,3 0,345 1,30
30 0,0 0,1 0,1 0,2 0,2 0,2 0,2 0,2 0,2 0,1 0,0 2,0 0,327 0,60
40 0,0 0,0 0,0 0,1 0,2 0,1 0,1 0,1 0,1 0,0 0,0 0,7 0,250 0,17
50 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,250 0,00
75 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,189 0,00
DATE DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-7 HOUR-8 HOUR-9 H0UR-10 HOUR-11 TOTAL-PP x CHLOROPHYLL:: TOTAL
(a ) agC.agChl-l.h-1 mg. tit-3 mgC. iti-3. d
06-Här-8? 0 2,7 2,4 4,5 3,1 3,1 3,0 3,0 3,0 3,0 3,0 0,4 31,2 0,172 5,36
10 0,4 0,4 0,5 1,0 1,0 1,5 1,8 2,0 1,6 0,4 0,2 10,4 0,190 1,9?
20 0,2 0,2 0,3 0,4 0,4 0,5 0,6 0,4 0,4 0,2 0,1 3,7 0,208 0,77
30 0,1 0,1 0,1 0,2 0,2 0,2 0,3 0,2 0,2 0,1 0,0 1,7 0,184 0.31
40 0,0 0,0 0,0 0,1 0,1 0,1 0,1 0,1 0,1 0,0 0,0 0, b 0,110 0,07
50 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,103 0,00
75 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,099 0,00
TATION DATE OEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-7 HOUR-8 HOUR-9 H0UR-10 HOUR-11 TOTAL-PP x CHLOROPHYLL:: TOTAL
(«) agC.»gChl-l.h-l mg.m-3 mqC■m 3.'
246 0?-Mär-87 0 7,5 3,5 3,0 2,5 2,5 2,5 2,5 2,5 2,5 3,5 0,5 33,0 0,081 2,67
10 0,5 4,0 7,5 4,1 4,0 4,0 4,2 7,0 7,0 2,0 0,3 44,6 0,095 4,24
20 0,4 2,0 1,0 3,5 5,0 5,0 4,5 2,0 0,5 0,5 0,2 24,6 0,106 2,61
30 0,2 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,4 0,4 0,1 4,6 0,159 0,73
40 0,1 0,4 0,3 0,4 0,4 0,4 0,4 0,4 0,2 0,2 0,0 3,2 0,204 0,65
50 0,0 0,2 0,1 0,2 0,2 0,2 0,2 0,2 0,1 0,1 0,0 1,5 0,253 0,38
75 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,170 0,00
¡TfiTION DATE DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUR-5 HOUR-6 HOUR-7 HOUR-8 HOUR-9 HOUR-10 HOUR-11 TOTAL-PP x CHLOROPHYLL^: TOTAL
(•) mgC.mgChl-1.h-1 mg.m-3 mgC.m_3. i
251 09-H*r-87 0 0,7 8,6 8,6 7,0 6,0 6,0 6,0 7,0 8,8 8,8 0,4 67,9 0,092 6,25
10 0,3 0,7 1,0 3,0 8,8 8,8 8,8 3,0 0,9 0,5 0,3 36,1 0,119 4,30
20 0,2 0,4 0,5 0,6 0,8 0,8 0,8 0,6 0,5 0,4 0,2 5,8 0,128 0,74
30 0,0 0,3 0,3 0,4 0,5 0,4 0,4 0,4 0,4 0,3 0,1 3,5 0,175 0,61
40 0,0 0,1 0,2 0,3 0,3 0,3 0,3 0,3 0,3 0,2 0,0 2,4 0,225 0,54
50 0,0 0,0 0,1 0,2 0,2 0,2 0,2 0,2 0,2 0,1 0,0 1,4 0,333 0,47
75 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,213 0,00
STATION DATE DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUP-5 HOUR-6 HOUR-7 HOUR-8 HOUR-9 HOUR-10 HOUR-11 TOTAL-PP x CHLOROPHYLL:: TOTAL
(m) ®gC.mgChl-l.h-l mg.m-3 mgC.m-3.'
255 10-Mär-8? 0 10,8 11,0 11,0 10,0 10,0 10,0 10,0 11,0 11,0 7,5 0,2 102,5 0,116 11,89
10 0,5 0,8 1,0 6,7 9,0 8,2 6,5 2,0 0,7 0,4 0,1 35,9 0,129 4,63
20 0,1 0,2 0,4 0,5 0,4 0,6 0,6 0,4 0,4 0,2 0,0 3,3 0,240 0,91
30 0,0 0,1 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,1 0,0 1,6 0,302 0,48
40 0,0 0,0 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,0 0,0 0,7 0,288 0,20
50 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,165 0,00
75 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,048 0,00
STATION DATE DEPTH HOUR-1 HOUR-2 HOUR-3 HOUR-4 HOUP-5 HOUR-6 HOUR-7 HOUR-8 HOUR-9 HOUR-10 HOUR-11 TOTAL-PP x CHLOROPHYLL:: TOTAL
(at) mgC. mgChl-1.h-1 mg.m-3 mgC.m-3.<
259 ll-Här-87 0 1,4 9,9 8,0 8,0 8,0 8,0 8,0 9,8 9,6 0,4 0,0 71,1
0,060 4,27
10 0,4 1,3 9,0 9,3 9,8 9,8 5,5 1,5 1,0 0,2 0,0 48,3 0,066 3,19
20 0,2 0,5 1,3 1,2 1,2 1,2 1,0 0,8 0,4 0,1 0.0 7,9
0,080 U,63
30 0,1 0,2 0,5 0,7 0,7 0,7 0,5 0,4 0,2 0,0 o.o 4,0 0,118 0,47
40 0,0 0.1 0.2 0,2 0,2 0,2 0.2 0,2 0,1 0.0 0,0 • 1,4 0.284 0,39
50 0,0 0,0 0, 1 0, 1 0.1 0,1 0,1 0.1 0,0 0,0 0,0 0,6 0, lbQ 0, 10
75 0,0 0,0 0,0 0. 0 0,0 0,0 0,0 0.0 0,0 0.0 1 j, 0 0,0 0, 065
0, 00
STfTON












13-Mr-87 0 3,3 3,3 3,0 3,0 3,0 2,5 2,5 2,7 2,6 3,0 0,2 29,1 0,092 2,67
10 0,5 0,5 5,5 3,0 3,0 3,0 3,0 3,1 5,5 1,0 0,1 28,2 0,086 2,42
20 0,2 0,2 0,5 4,0 4,2 4,0 2,5 1,5 0,6 0,5 0,0 22,2 0,103 2,28
30 0,1 0,1 0,2 0,5 0,5 0,5 2,0 0,5 0,3 0,2 0,0 4,9 0,156 0,76
40 0,0 0,0 0,1 0,2 0,2 0,2 0,5 0,2 0,1 0,1 0,0 1,6 0,296 0,47
50 0,0 0,0 0,0 0,1 0,1 0,1 0,2 0,1 0,0 0,0 0,0 0,6 0,259 0,15
75 0,0 0,0 0,0 0,0 0,0 0,0 0,1 0,0 0,0 0,0 0,0 0,1 0,023 0,01
m m ORTE OEPTH
(•)








271 H-Hir-87 0 7,8 11,5 11,4 11,4 2,0 0,0 0,8 0,4 8,0 2,0 0,2 55,5 0,103 5,71
10 0,8 1,0 4,5 4,5 0,4 0,0 0,4 0,2 0,5 0,4 0,1 12,8 0,101 1,29
20 0,4 0,8 0,8 0,8 0,2 0,0 0,2 0,1 0,2 0,2 0,0 3,7 0,129 0,48
30 0,2 0,4 0,4 0,4 0,1 0,0 0,1 0,0 0,1 0,1 0,0 1.8 0,220 0,40
40 0,1 0,2 0,2 0,2 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,7 0,303 0,21
50 0,0 0,1 0,1 0,1 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,3 0,238 0,07
75 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,048 0,00
A B U N D A N C E  O F  B A C T E R I A ,  C Y A N O B A C T E R I A  
A N D  H E T E R O T R O P H I C  N A N 0 F L A G E L L A T E S , 
A N D  G R O W T H  A N D  G R A Z I N G  O F  B A C T E R I A  
A N D  H E T E R O T R O P H I C  N A N O F L A G E L L A T E S
- 136 -
of bacteria, cyanobacteria and heterotrcphic nanoflagellates, 




Experiments were conducted at 11 stations in the central Red Sea and 
at 6 stations in the Gulf of Aden. N&tural assemblages of pelagic 
bacteria and protozoans were taken with a 10 1 rosette vater sampler 
in 10 standard depths: 0, 5, 10, 20, 30, 40, 50, 75, 100, 200 m. 
Bacteria and heterotrcphic nanoflagellates (HNF) were counted after 
DAPI staining by epifluorescence microscopy (Porter & Feig, 1980).
The vater was mixed immediately after sampling and filtered through 
200 jjn mesh gauze in order to exclude larger zocplankton.
Experiments were conducted in triplicate in 200 ml glass bottles in the 
dark at the mean in-situ temperature of the upper 100 m of the water 
column (i 1.5° C). Incubation started within 10 to 20 minutes after 
sampling and lasted for 3 h. Results reported are mean values.
Metabolic inhibitors vrtiich selectively affect either bacteria or 
eukaryotic grazers (Fuhrman & McManus, 1984) were used to estimate 
rates of bacterial growth and cropping. If cell growth or reproduction 
is prevented fcy specific prokaryote inhibitors, the decrease in bac­
terial abundance is a direct measurement of grazing. If grazing is eli­
minated fcy specific eukaryotic inhibitors, bacterial abundance 
increases according to continuous growth. A mixture of vancanycin 
(final concentration 200 mg l“1), an inhibitor of prokaryotic 70 s 
ribosome function, and penicillin / streptomycin (100 units ml“1 / 100 
mg 1 1) viiich inhibit cell veil synthesis was used to prevent bacterial 
growth. A mixture of cyclcheximide (200 mg l“1), an inhibitor of 
eukaryote 80 s function, and oolchicin (100 mg l“1) which inhibits 
microtubulus formation uas used to eliminate eukaryote grazing. These 
antibiotics haw been found by sherr et al. (1986) to be the most spe­
cific agents cut of 10 different metabolic inhibitors or mixtures of 
inhibitors used. Vfe ccnfxrmed their findings in experiments with fresh­
water plankton (Weisse, inpubl.). A preliminary experiment shewed that
the inhibition ves effective during the 3 h of incubation. Experimental 
bottles containing both pro-and eukaryote inhibitors were used as 
control for inhibitor-induced cell lysis. Changes in bacterial con­
centrations in this control were subtracted frcm the rate of decrease 
in the samples containing cnly prokaryote antibiotics. Cell lysis was 
generally of minor- importance (below 10 % of initial bacterial abun­
dance during the 3 h  incubation). Untreated samples served as control 
for the efficiency of the inhibition technique. Change in bacterial 
concentrations in these controls yielded net population growth rates 
(p).
Theoretically, this change should equal the observed charges in pro­
karyotic minus eukaryotic inhibition treatments, as p = k - g (k is 
gross population growth rate, g is the grazing rate).
Growth and grazing rates were determined frcm the exponential model 
of population growth:
Nt = N0 ert
where Nt and Nq are final and initial bacterial concentrations in the 
experimental bottles, r is the instantaneous growth rate and t is 
the time period.
Literature
Fuhrman, J. A., McManus, G. B., 1984. Do bacteria-sized marine
eukaryotes consume significant bacterial production? - Science, 
224, 1257 - 1260
Porter, K. G., Feig, Y. S., 1980. The use of DAPI for indentifying and 
counting aquatic microflora. - Liinnol. Oceanogr., 25 , 943 - 948
Sherr, B. F., Sherr, E. B., Andrew, T. L., Fallen, R. D., Newell, S.
Y., 1986. Trophic interactions between heterotrcphic Protozoa and 
arri bacterioplankton in estuarine water analyzed with selective 
metabolic inhibitors. - Mar. Ecol. Prog. Ser., 32, 169 - 180
D A T A  S H E E T S  
Part 1
Abundance of bacteria, cyanobacteria and teterotrcphic nanoflagellates
Station: 66
Depth Bacteria Cyanobacteria Flagellates








































Bacteria Cyanobacteria Flagellates 












Depth Bacteria Cyanobacteria Flagellates





10 5.18 12.34 15.76
20 4.06 3.12 10.80
30 3.89 2.64 16.62
40 4.81 5.05 10.80
50 5.97 11.54 16.22
75 - - -
100 3.21 1.36 6.75
150 - - -

























Depth Bacteria Cyanobacteria Flagellates
(m) 105 / ml 103 / ni 102 / m 1
0 6.91 35.32 20.18
5 9.13 20.94 15.02
10 7.49 6.88 8.96
20 7.30 0.63 9.12
30 6.75 0.94 7.67
40 5.39 4.85 9.20
50 4.37 1.41 6.94
75 2.80 0.31 5.25
100 2.02 0.00 3.39
150 - - -














Bacteria Cyanobacteria Flagellates 













Depth Bac±eria Cyanobacteria Flagellates
(m) 105 / rai 103 / ml 102 / m 1
0 7.57 0.96 6.23
5 9.97 0.96 8.37
10 6.42 2.16 8.49
20 8.73 6.09 10.51
30 6.23 3.36 10.28
40 5.48 17.30 7.39
50 4.23 8.97 8.43
75 3.41 2.80 5.77
100 2.75 1.76 4.62
150 - - -















5.80 12.82 13.22 
4.38 9,53 15.99
4.80 17.70 11.03 
4.62 16.42 10.10




Depth Bacteria Cyanobacteria Flagellates
(m) 105 / ml 103 / ml 102 / m l
0 5.81 137.50 11.71
5 6.25 139.00 13.00
10 6.15 61.60 10.17
20 5.07 103.60 7.83
30 5.56 37.80 6.30
40 3.90 14.50 9.04
50 6.40 4.10 8.07
75 4.55 6.90 3.07
100 4.22 2.70 3.47
150 - - -
200 1.22 0.00 1.78
Depth Bacteria Cyanobacteria Flagellates
(m) 10 5 / ml 103 / ml 102 / n
0 4.30 10.42 12.30
5 4.29 8.25 15.76
10 4.18 21.15 13.22
20 4.14 20.51 14.38
30 4.49 27.40 12.53
40 4.87 25.39 9.87
50 4.44 26.92 10.56
75 3.67 4.65 10.16
100 1.49 1.36 4.44
150 - - -
200 1.25 0.96 3.35
144
Station: 130
Depth Bacteria Cyanobacteria Flagellates 
(m) 105 /ml 103 / ml 102 / m 1
0 6.34 10.17 12.49
5 6.38 3.77 9.06
10 6.59 0.56 9.58
20 4.15 2.08 9.17
30 - - -
40 5.87 0.42 9.64
50 4.09 25.80 13.33
75 1.94 0.80 6.98
100 1.66 0.08 5.08
150 - - -



















































Depth Bacteria Cyanobacteria Flagellates
(m) 105 / ml 103 / ml 102 / m 1
0 5.35 16.18 16.62
5 5.05 19.07 13.16
10 5.15 19.07 13.33
20 5.61 27.48 14.84
30 4.97 28.20 14.14
40 5.59 15.78 10.62
50 4.15 12.98 12.06
75 5.26 14.42 10.51
100 - - -
150 - - -














Bacteria Cyanobacteria Flagellates 












Depth Bacteria Cyanobacteria Flagellates
(m) 105 / ml 103 / ml 102 / m 1
0 9.69 43.50 14.89
5 9.60 18.91 15.07
10 10.23 28.36 14.89
20 9.77 89.18 13.97
30 6.47 42.24 12.24
40 3.93 40.83 10.68
50 2.73 6.09 9.81
75 1.97 0.72 7.74
100 1.85 0.56 5.02
150 - - -

























Depth Bacteria cyanobacteria Flagellates
(m) 105 / ml 103 / ml 102 / m 1
0 7.98 56.32 15.59
10 6.62 60.55 19.22
20 5.89 46.62 18.10
30 5.27 35.21 18.88
40 5.38 39.05 19.05
50 4.34 19.83 14.72
60 0.00 0.00 0.00
70 3.32 5.89 10.48
80 - - -
90 - - -























Depth Bacteria Cÿandbacteria Flagellates
(m) 105 / ml 103 / ml 102 / m 1
0 6.22 91.52 25.72
10 5.93 70.40 23.98
20 5.66 20.42 17.84
30 5.21 32.39 19.40
40 4.46 33.79 17.06
50 3.72 17.60 15.41
60 - - -
70 2.49 7.33 6.15
80 - - -
90 - - -
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Station: 235
Depth Bacteria Cyanobacteria Flagellates
(m) 105 / ml 103 / ml 102 / m 1
0 9.50 8.89 23.90
5 9.74 9.13 16.28
10 8.29 7.21 20.61
20 11.31 6.01 23.90
30 8.67 22.35 25.11
40 6.25 29.56 21.99
50 5.90 25.48 21.47
75 4.82 29.32 19.48
100 5.32 27.52 13.60
150 - - -
200 3.27 9.25 7.62
0 9.66 156.29 35.67
5 7.62 160.52 34.81
10 7.96 202.76 36.71
20 8.52 177.41 35.67
30 9.35 171.78 30.13
40 6.55 153.48 22.34
50 4.97 41.40 17.84
75 5.84 4.57 11.78
100 3.87 0.60 7.62
150 - - -
200 1.57 0.72 5.11
150
Station: 255
Depth Bacteria Cyanobacteria Flagellates
(m) 105 / ml 103 / ml 102 / m 1
0 5.94 62.01 26.1*5
5 6.51 58.40 20.78
10 7.05 67.77 28.25
20 6.08 60.80 21.99
30 4.25 50.47 22.69
40 3.80 33.05 14.46
50 2.91 12.62 8.40
75 3.54 4.93 6.67
100 2.21 2.16 5.89
150 - - -






































Depth Bacteria Cyanobacteria Flagellates
(in) 105 / ml 103 / ml 102 / m 1
0 8.90 367.70 26.50
5 10.33 6.97 20.95
10 10.70 38.21 36.02
20 10.83 49.27 24.07
30 10.18 62.97 25.98
40 8.76 47.83 21.30
50 8.29 23.31 14.20
75 5.13 7.21 9.52
100 4.04 1.92 8.49
150 - - -
200 1.99 0.36 4.68
152
D A T A  S H E E T S  
Part 2
Growth and grazing of "bacteria and heterotrcphic nanoflagel lates









Population grazing rate 
(104 bacteria ml-1 h“1)
Bacteria cor 
(HNF-1 h'
66 23.3 5.42 6.63 56.1 2.01 30.4
76 22.9 5.19 6.79 93.6 3.30 48.6
86 23.0 5.55 2.27 64.5 2.60 35.8
97 24.2 5.46 6.15 89.4 3.00 48.8
100 23.1 6.52 6.75 88.7 3.90 57.8
114 - 5.89 8.79 59.8 3.09 35.2
121 24.1 6.21 7.52 63.4 2.96 39.4
130 24.2 5.69 6.65 48.3 1.83 27.5
137 25.9 5.77 9.89 50.8 2.90 29.3
165 25.9 6.59 9.15 48.1 2.90 31.7
180 25.9 6.40 8.58 65.8 3.61 42.1
mean 1 sd 5.88 t 0.48 7.63 t 1.26 66.2 ± 16.1 2.9 t 0.6 38.9 t
i
H01U1
Mean in situ temperatures, abundance of bacteria and HNF, and grazing rates obtained during the experiments 
(continued)
Bab el Mandeb and Gulf of Men
Bacteria abundance HNF abundance Clearance rate Population grazing rate Bacteria consumed 
Station T (°C) (105 cells ml-*) (102 cells ml-1) (nl HNF'"1 h-1) (104 bacteria ml“1 h“1) (HNF-1 h-1)
229 25.5 8.80 10.40 41.1 3.79 36.4
235 25.6 7.48 7.99 68.6 4.10 51.3
246 25.3 7.55 12.40 57.4 5.37 43.3
255 24.3 6.44 7.95 75.6 3.87 48.2
269 24.6 7.76 10.48 42.7 3.52 33.6
274 24.8 5.91 8.84 35.9 1.87 21.2
mean t sd 7.34 ± 1.03 9.68 ± 1.74 53.6 ± 16.2 3.75 + 1.13 39.0 t
uio\
Growth characteristics of pelagic bacteria during the experiments 
(k = gross growth, g = grazing loss, pc = net growth calculated as 
pc = k - g, Pjfl = net growth measured in untreated bottles, G = doubling 
time
Station k (h-1) g (h-1) pc (h-1) (h-1) G (h)
Central Red Sea
66 0.033 0.108 - 0.075 - 21.3
76 0.047 0.079 - 0.032 - 14.8
86 0.028 0.033 - 0.005 + 0.055 24.9
97 0.043 0.095 - 0.053 - 0.066 16.3
114 0.097 0.010 + 0.087 + 0.102 7.2
121 0.045 0.048 - 0.003 - 0.005 15.5
130 0.091 0.030 + 0.061 + 0.063 7.6
137 0.096 0.038 + 0.058 + 0.061 7.2
165 0.068 0.042 + 0.026 + 0.025 10.2
180 0.087 0.069 + 0.018 + 0.015 8.0
Bab el Mandeb and Gulf of M e n
229 0.038 0.043 - 0.005 + 0.024 18.2
235 0.022 0.060 - 0.038 - 0.057 31.5
246 0.021 0.085 - 0.064 - 0.020 33.0
255 0.014 0.069 - 0.055 - 0.062 49.7
269 0.025 0.052 - 0.024 - 0.073 24.8
274 0.050 0.033 + 0.017 + 0.029 13.9
G R A Z I N G  O F  
G R O W T H
M I C R O Z O O P L A N K T O N  A N D  
O F  P H Y T O P L A N K T O N
(A. Moigis)
Description of methods
Experiments for measuring the grazing rate of microeocplarikton wsre 
performed cn deck of "Meteor". These experiments follcwed the dilution 
technique introduced ty Landry and Has set (1982). The experiments ware 
carried out with water frcm the sea surface. Fbllowing levels of ini­
tial concentration vgere chosen: 100, 20, 10 and 5 %. Surface water was 
filtered through Vhatxnan GF/F filters: Chlorophyll a  was chosen as 
bicmass parameter. It vas measured with a Turner filter fluoraneter 
(type 112). Cbntrol measurements of the filtered water did not show 
any chlorophyll fluorescence. The initial chlorophyll concentration 
was measured 3 to 4 times. Six 2.2 1 bottles containing 2.1 1 of the 
diluted plankton concentrations and the control (100 %) w e r e  placed in 
a water bath cooled fcy running sea water. The experiment location was 
a shady place cn deck to avoid light inhibition, vhich was observed 
during the first experiment in the Mediterranean Sea. It w as necessary 
to choose dilution levels as high as the observed critical food con­
centration for the microzocplarikton, since the method works only at 
concentrations belcw this level. At the high dilution levels (10 and 
5 %) two bottles vere incubated parallely. After incubation (3 - 4  h) 
the filtration procedure for the chlorophyll a  measurement was as 
follows: Frcm the bottle with 100 % o f  the initial plankton con­
centration 2 filtrations of 1 1 each were carried out and of the 
diluted sanples 2 1 were filtered fran each bottle.
The apparent grcwth rate of the phytoplarikton was calculated and its 
actual grcwth rate ves obtained fcy sinply extrapolating the apparent 
rate frcm 10 % to 0 %. The grazing rate was calculated b y  taking the 
difference betwsen the actual grcwth rate and the apparent growth rate 
a t  the 100 % concentration level.
Literature
Landry, M. R . , Hasset, R. P., 1982. Estimating the grazing inpact of 
marine micro-zocplankton. - Mar. Biol., 67 , 283 - 288.
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rieso- and nacrozoqplarikton was sampled with a 100 pin Bongo net tewed 
vertically through the euphotic zone. The depth of the latter was 
defined as the 1 % light level measured with a quantun meter (LI-COR 
with spherical sensor LI - 193 SB, range 400 - 700 ran, pE/s/m2 ). Ft>r 
sampling the layer below the euphotic zone (200 ra to 1 % light level), 
the net was operated ty means of a Nansen closing device. Hauling 
speed was generally 0.5 m/s. The catch of cne net hag was used for 
standing stock analyses and the other cne for measuring ocmmunity 
metabolism. The smaller plankton size-fractions were collected with a 
rosette sanpler consisting of six 30 1 Niskin bottles frcm 6 depth 
representative for the euphotic zone.
Concentration of water sairples
Prior to the measurements of standing stock anS metabolism of ultra- 
ana micrcplankton the sarrples had to be concentrated. From each 
Niskin bottle about 22 1 were prefiltered through a 200 gauze to 
exclude me so- and macrcplankton. The mixed samples were then very 
gently concentrated hy means of a  Millipore tangential filtration 
system. A  large piece of 20 gauze was mounted at the front of the 
filtration system to separate micro- and ultraplarikton organisms. The 
filtration chamber consisted of a  0.45 jjd pore iterrfcrane filter and 
determined the lower size limit of the concentrated ultraplarikton. 
Generally, ultraplarikton was concentrated down to a  volume of five 
liters, vhereas the final volume of the micrcplarikton was 10 liters. 
The size classes cfotained and measured were as follows:
0.45 - 20 mi ultraplarikton 
20 - 200 pm micrcplarikton





Subsamples of the three plankton s i z e  classes were filtered through 
Whatman GF/C and GF/F glass-fiber filters. The latter were used for 
the ultraplarikton t 20 jjn.
Protein content was determined a b o a r d  according to the method by 
Lowry et al. (1951) wi t h  a  bovine a l b u m e n  standard.
The other filters were deep frozen f o r  further analysis at heme.
Lipid content was measured according t o  Zöllner und Kirsch (1962) wi t h  
a linolic acid standard and the a n a l y s e s  of particulate carbon and 
nitrogen were carried out in a  C H N  e l e m e n t a l  analyzer by Perkin-Elmer, 
model 240 C.
Metabolism measurements
Respiration and excretion experiments wer e  performed in the dark at 
in situ temperatures (1 0.5° C ) . P l a n k t o n  was incubated in 1.2 1 
glass bottles. They were placed int o  t w o  incubators for 3 to 7 hours 
(3 h  for the zocplarikton ) 100 jjn b u t  6  - 7 h  for the two other size 
classes). Ftor both of the two s m a l l e r  size classes three parallels 
wer e  run per experiment, Whereas c n l y  two parallels vere run for the 
larger zocplarikton. Respiration w a s  m e a s u r e d  using the Winkler 
titration technique, vhereas in t he n u t r i e n t  excretion experiments 
ammonia -  N  and inorganic phosphate — P  were determined according to 
the methods ty Grasshoff (1976). H i e  results of the metabolism experi­
ments obtained were corrected b y  m e a n s  of 2 control bottles measured 
a t  the beginning and end of e x p e r i m e n t s .
Literature
Grasshoff, K., 1976. Methods of Seawater Analysis. - Verlag Chemie, 
Weiriheim, New York, 317 pp.
Lcwry, O.H., itosebrcugh, N.J., Fctrr, A.L. & Randall, R.J., 1951. 
Protein measurements with the fblinphenol reagent. - J. Biol. 
Chenu, 193, 265 - 275.
Zöllner, N. & Kirsch, K., 1962. liber die quantitative Bestinmung von 
Lipoiden (Mikranethode) mittels der vielen Lipoiden (allen bekann­
ten Plasma-Lipoiden) gemeinsamen Sulfö-Phospho-Vanilin-Reaktion. - 
Z. ges. exp. Mad. 135, 545 -  561.
D A T A  S H E E T S
t
Concentration factors of water samples (ultra- and microplankton) and list of Bongo net hauls (meso- and macroplankton)
WATER SAMPLES BONGO NET HAULS
Volume Volume concentrated (1) Concentration factor Depth range Volume filtered 
Station sampled (1) 0.45 - 20 um 20 - 200 urn_______0.45 - 20 um 20 - 200 um____________( m )______________ ( m» )
66 145 5 10 29.0 14.5 0 - 80 19.7
76 150 5 10 30.0 15.0
























































Concentration factors of water samples (ultra- and microplankton) and list of Bongo net hauls (meso- and macroplankton)
WATER SAMPLES BONGO NET HAULS
Volume Volume concentrated (1) Concentration factor Depth range Volume filtered 
Station sampled (1) 0.45 - 20 urn______20 - 200 um_______0.45 - 20 um 20 - 200 gm____________( m )______________ ( m} )
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Standing stock in terms of nitrogen (mg m-3)
Station Size fractions
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Inorganic phosphate excretion in pMol PO^ - P in"'5 d~A
Station Size fractions
































































Z O O P L A N K T O N  S T A N D I N G  S T O C K
Zocplarikton standing stock 
(Manfred Rolke)
Description o f  methods
Sampling procedure
The aim of the investigation is a  comparison of the importance of zoo- 
plarikton in the food web of the central Red Sea, the Bab el Mandeb 
transition zone and the Gulf of M e n .
T h e  data belong to vertical hauls taken during a basic programme (12 
hauls in the central Red Sea, 5 hauls near Bab el Mandeb and 4 hauls 
in the Gulf of M e n ) . In order to maintain comparability with the 
other planktological investigations the saitples were collected in the 
morning. Five additional net hauls, sampled in a six hour rhythm 
during a  permanent station, give an idea of the differences between 
day- and night-time distributions.
Zooplarikton sanples were taken with a  multiple opening and closing net 
manufactured by Hydrobios, Kiel. Function and dimensions of the net 
are described by Vfeikert and John (1981). The net, equipped with an 
opening of 50 b y  50 cm, collects 5 separate sanples at a single haul. 
T he mesh size used ves 100 jin. The opening / closing mechanism was 
operated alternatively automatically in-situ or manual frcm deck. 
Sanples were usually taken in a standard haul fran 500 ir> to the sur­
face dividing the voter column into 5 depth intervals as follows:
500 - 200 m, 200 - 100 m, 100 - 50 m, 50 - 25 m  and 25 - 0 m. In 
accord with the standard depth intervals sanples were taken in closer 
distances at shallower stations. Missing results at single stations 
are due to inprcper warking of the net equipment. The towing speed was 
approximately 0.5 m  / s. Depth was continuously controlled with a  
depth meter as well as by the cable length. Filtration efficiency was 
assumed to b e  100 %. Clogging of the net was rx> danger due to the 
sparse content of plankton. The bulk of the catch was acnposed of 
ccpepods.
Standing stock determinations
Immediately after the haul, the s a m p l e s  were first divided by m e a n s  
o f  a Folscm splitter. Depending cn t h e  amount of plankton o r g a n i s m s  
usually cne quarter of each sample s e r v e d  for the quantitative d e t e r ­
mination of organic matter. The s u b s a m p l e s  were filtered through 
Whatman GF/C glass-fiber filters of 5 . 5  cm diameter.
The pre-weighed filters were t h o r o u g h X y  rinsed with destilled w a t e r  
and thereafter dried at 60° C and t h e n  stored air-tight for f u r t h e r  
analysis at home. There they were d r i e d  again at 60° C before 
weighing, weighed and then ignited a t  550° C in an even for m e a s u r i n g  
the aontent of organic natter fcy w e i g h t  loss of the filter.
Literature
Weikert, H. & John, H.- C., 1981. E x p e r i e n c e s  with a modified B e *  
multiple opening - closing p l a n k t o n  net. - J. Plankton Res. _3, 
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D A T A  S H E E T S
the data sheets
1 - Staticxi No. =  S t a t i o n  number
2 - Depth / m =  D e p t h s  in meter giving the upper a n d  the 
l o w e r  boundary of the 5 depth l a y e r s  
s a m p l e d
3 - Seston mg / m 3 =  D r y  weight (seston) in mg/m3, m e a n
v a l u e s  for each depth layer
4  - C M  mg/ m 3 =  O r g a n i c  natter in mg/m3, mean v a l u e s  for 
e a c h  depth layer
5 - Seston mg/m* = D r y  weight (seston) in mg/m2, i n t e g r a t e d  
v a l u e s  for each depth layer
6 - O M  m g / m 2 O r g a n i c  natter in mg/m2, integrated! 
v a l u e s  for each depth layer
Column 7 - O M  % Percentage of organic natter in s e s t o n  
( d r y  weight)
- 184 -
Depth Seston OM Seston OM OM
Station No.______m mg / m3 mg / m} mg / m* mg / m* %
0 - 2 5 17.00 10.00 727.2 250.2
25 - 50 8.34 7.24 209.2 180.9
50 - 100 4.60 3.45 230.0 172.7
100 - 200 1.78 1.25 177.9 125.3
200 - 500 1.62 1.08 485.6 322.6
0 - 2 5 9.83 6.83 245.8 170.6
25 - 50 7.89 4.59 197.1 114.7
50 - 100 2.01 1.33 100.2 66.2
100 - 200 2.01 1.36 201.4 135.6
200 - 500 1.70 1.33 511.3 399.0
0 - 2 5 9.40 7.30 235.0 182.5
25 - 50 7.65 6.32 191.1 157.9
50 - 100 7.70 6.16 385.0 308.0
100 - 200 1.16 0.80 115.5 80.0
200 - 500 2.04 1.51 612.3 451.5
0 - 2 5 13.64 9.43 341.0 235.7
25 - 50 11.44 8.15 286.1 203.8
50 - 100 3.32 2.16 165.9 108.0
100 - 200 0.95 0.52 94.6 52.3
200 - 500 1.67 1.34 500.5 400.8
0 - 2 5 13.77 9.84 344.3 246.1
25 - 50 10.54 8.46 263.5 211.5
50 - 100 4.20 3.47 209.9 173.3
100 - 200 1.70 1.19 170.6 119.0
200 - 500 1.35 1.02 405.1 305.6
0 - 2 5 45.87 34.78 1146.7 869.6
25 - 50 11.46 8.13 286.6 203.2
50 - 100 7.72 5.35 385.9 267.4
100 - 200 1.59 0.93 159.2 92.6































Depth Seston 0M Seston 0M OM
Station No. m mg / m1 mg / m3 mg / m* mg / m* %
121 0 - 2 5 16.17 10.71 404.2 267.7 66
25 - 50 14.56 9.72 864.0 242.9 67
50 - 100 8.01 4.46 400.5 232.0 58
100 - 200 3.80 2.38 379.7 238.4 63
200 - 500 1.38 1.02 414.9 305.0 74
137 0 - 2 5 20.86 15.72 521.6 393.0 75
25 - 50 17.23 12.05 430.4 301.3 70
50 - 100 4.07 2.46 203.4 123.0 60
100 - 200 0.71 0.26 71.4 26.4 37
200 - 500 2.85 2.08 854.9 625.3 73
151 0 - 2 5 37.12 29.82 927.7 745.6 80
25 - 50 18.82 15.57 470.4 389.1 83
50 - 100 3.07 2.04 153.4 102.1 67
100 - 200 2.96 2.16 295.5 215.7 73
200 - 500 1.95 1.55 583.7 464.5 80
165 0 - 2 5 27.33 23.34 683.2 583.5 85
25 - 50 13.48 10.56 337.0 264.0 78
50 - 100 5.42 4.08 270.9 204.2 75
100 - 200 3.03 1.97 303.4 197.1 65
200 - 500 2.18 1.54 653.9 461.9 71
180/1 100 - 200 5.83 4.38 1166.9 876.6 75
200 - 500 2.15 1.38 643.9 419.3 64
180/2 50 - 100 4.99 3.64 249.3 181.8 73
100 - 200 3.93 2.97 393.0 297.4 76
200 - 500 1.24 3.64 370.5 283.0 76
180/3 0 - 2 5 22.07 16.68 551.7 416.9 76
25 - 50 15.30 11.75 382.6 293.7 77
50 - 100 10.03 7.96 501.6 397.8 79
100 - 200 2.62 2.00 261.6 200.3 76
200 - 500 0.85 0.64 256.2 192.2 75
Depth Seston
- 186 - 
0M Seston OM OM
Station No. m mg / m3 mg / m3 mg / m* mg / m* %
180/4 0 25 23.71 18.44 592.6 461.0 78
25 - 50 9.33 7.20 233.4 180.1 77
50 - 100 4.72 3.43 236.1 171.7 73
100 - 200 1.68 1.25 167.5 124.8 74
200 - 500 2.14 1.72 642.5 514.6 80
180/5 0 _ 25 15.58 12.92 389.5 323.0 83
25 - 50 12.63 9.94 315.8 248.4 79
50 - 100 4.52 3.40 226.0 169.8 75
100 - 200 0.87 0.63 86.6 63.2 72
200 - 500 2.07 1.53 619.6 460.0 74
189 0 - 25 18.43 13.33 460.8 333.3 72
25 - 50 12.88 8.75 321.9 218.9 68
50 - 100 8.17 5.90 408.5 294.9 72
100 - 200 1.95 1.25 195.2 125.0 64
200 - 500 2.85 2.25 855.2 674.1 79
195 25 - 50 9.77 7.78 488.5 388.8 80
50 - 100 3.54 2.57 177.0 128.6 73
100 - 200 2.69 1.88 269.1 188.3 70
200 - 500 2.07 1.69 622.1 507.5 82
229 0 - 25 55.10 44.87 1377.4 1121.8 81
25 - 50 25.30 19.53 632.5 488.2 77
50 - 75 50.42 38.87 1260.5 971.7 77
75 - 100 18.81 15.12 470.2 378.1 80
100 - 150 22.16 18.29 1108.0 914.6 83
235 0 - 25 41.61 30.68 1040.3 767.0 74
25 - 50 38.71 29.35 967.7 733.8 76
50 - 125 46.98 33.14 1174.4 828.5 71
125 - 150 68.16 45.58 1704.0 1139.5 67















238 0 25 33.34 21.38 833.6 534.5 64
25 - 50 28.38 22.42 709.6 560.5 79
50 - 100 16.32 12.66 816.0 633.0 78
100 - 150 12.26 8.00 612.8 400.0 65
150 - 200 19.24 13.25 961.8 662.4 69
239 0 _ 25 44.03 29.24 1100.8 730.9 66
25 - 50 37.13 30.32 928.3 758.1 82
50 - 100 16.42 12.83 820.8 641.3 78
100 - 150 6.53 5.02 326.7 250.9 77
240 0 _ 25 72.74 61.67 1818.6 1539.2 85
25 - 50 47.65 38.05 1191.4 951.4 80
50 - 100 48.88 34.78 2444.2 1738.9 71
100 - 200 21.29 16.49 2129.0 1649.0 78
200 - 350 8.18 3.89 1226.9 583.4 48
246 0 _ 25 26.11 21.20 652.8 529.9 81
25 - 50 12.19 9.10 304.6 227.5 75
50 - 100 8.18 4.35 409.0 217.6 53
100 - 200 8.93 6.91 893.1 690.9 77
200 - 260 11.91 8.22 714.6 493.4 69
255 0 M 25 37.06 28.90 925.4 722.6 78
25 - 50 31.16 25.87 778.9 646.7 83
50 » 100 14.82 11.81 740.8 590.7 80
100 - 200 4.65 3.17 464.6 316.8 68
200 500 4.99 4.00 1497.3 1199.0 80
269 0 25 24.54 19.72 613.4 493.1 80
25 - 50 18.51 13.67 462.7 341.8 74
50 - 100 21.43 17.51 1071.4 875.5 82
100 - 200 3.20 2.07 319.7 207.0 65




- 188 - 
OH Seston OM 0M
3. m mg / m* mg / mg / m* mg / m* X
0 - 25 28.93 23.97 723.2 599.4 83
25 - 50 17.87 14.12 446.7 353.0 79
50 - 100 18.73 15.18 936.6 759.0 81
100 - 200 5.73 4.35 572.8 435.2 76
200- 300 8.28 6.12 827.8 612.5 74
L I S T  O F  P H Y T O P L A N K T O N  S P E C I E S  
R E C O R D E D  I N  T H E  S U D A N E S E  O P E N
H A T E R S
by
Abdul G. Daffalla El Hag 
Institute of Oceanographic Sciences 




During a stay as guest researcher from 15. 2. 1987 - 1. 3. 1987 cn 
R. V. "Meteor" phytoplankton oould be sampled along three transects. 
The northernmost transect extended frcm Port Sudan harbour to Volcano 
Deep (water depth about 2000 m) in north-easterly direction passing 
Sanganeb Reef. The second transect was situated near the Sudanese- 
Ethiopian boundary. The third cne lies between the two other transects 
and passes the Suakin Deep (water depth about 2800 m ) . Along these 
transects samples for the quantitative analysis of phytoplankton frcm 
various depths vrere collected from a large number of stations 
(Utermohl bottles). The qualitative data presented in this volume were 
derived frcm sanples collected out with an 20 [in "Apstein - Net" in 
vertical hauls frcm 100 m  to the surface at ten stations.
Apart frcm Silicoflagellates vhich were not analyzed for species, a 
total of 142 phytoplarikton species was recorded. About 60 % of these 
number was contributed fcy Dinoflagellates(84 species), vhereas Dia- 
tcms exhibited 54 species. Only 4  species of Cyancphycea were 
recorded.
D A T A  S H E E T S
A. D I N O F L A G E L L A T E S
Ceratium boehmii + - +
Ceratium breve + + +
Ceratium candelabrum - - +
Ceratium carriense + + +
Ceratium declinatum + + +
Ceratium deflexum - - -
Ceratium dens - + -
Ceratium egyptiacum + + -
Ceratium extensum - + -
Ceratium furca + + +
Ceratium fusus + + -
Ceratium kofoidii + + +
Ceratium macroceros + - -
Ceratium massiliense + + +
Ceratium pulchellum - - +




























































Ceratiian teres + - -
Ceratiian trichoceros + + +
Ceratium tripos var. pulchellum + - -
Ceratium tripos var. indica - - -
Ceratium vultur - - +
Ceratocorys borrida + + -
Dinophysis caudata - + -
Dinophysis circurasutun - - +
Dinophysis hastata + + +
Dinophysis miles - + -
Dinoitiysis ovatun - - -
Dinophysis ovum + + -
Dinqphysis swezyae - - -
Dissodinium spp. + - -
Gaiiodana polyedricum - - -
Goniodoma sphaericun - +
mm
Gonyaulax digitale + - -












O m i t h o c e r c u s  heteroponus +
Ornithocercus quadiratus 








Species Statical 130 133 137
Peridinium brochii + - -
Peridinium claudicans - - -
Peridinium conicum - - -
Peridinium crassipes + - -
Peridinium depressum + - -
Peridinium divergens - - -
Peridinium exiquipes - - -
Peridinium qlobulas quamerense + + +
Peridinium grande - - -
Peridinium granii + - -
Peridiniun heteracanthum - - -
Peridiniun hirbbis + - +
Peridinium inflation - - +
Peridinium minutum + + +
Peridinium nipponicum + - -
Peridinium oeeaniom + -
■
Peridinium pallidum - - -













































Peridlniign ovum +  +  +
Peridlnlum pyri forme +
Peridinium sinalcutn + + +
Phalacrona ovatum +
Prorocentnan cordatum +
Prorocentrum gracile + +
Prorocentrum rotoana + + +
Prorocentrum minimum - - -
Pyrocystis noctlluca -
Pyrodinium schilleri +
Pyrophocus horologicum + + -
Podolanpas bipes +
Podolampas elegans + + +
Podolanpas palmipes - - +
B. D I A T O M S
Anphisolenia spec. +





Asterunphalus flabellatus - - -
Bacteriastrum delecatulum + - -
Bacteriastron ocnosum + - +
Biddulphia sinensis + - -
Chaetoceros affinis - - -
Chaetoceroe borealis + - -
Chaetoceros aoarctatum + - +
Chaetoceroe curvisetum - - -
Chaetoceroe decipiens + - -
Chaetoceroe indicun + - +
Chaetoceroe lorenzianum + - +
Chaetoceros peruvianum - - -
Chaetoceroa pseudocurvisetun - - -
Chaetoceros teres + - -
Climacodiun frauenfeldianum + + +
Coecinodiscus spp. + + +
Detonula moseleyana - - +




Quinardia flaccida + - +
Gyroaigma hippocanpas - - +
Heroiaulus hauckii + - +
Haniaulua rnerribranaceus + - +
Lauderia annulate + + +
Leptocylindrus danicus + + -
Lianoapheria sp. + +
Navicula lyroides +
Nitzschla closterium + + +
NitzBchia longissina + - +
Nitzschia seriata + + +
Plariktoniella sol + - +
Pleuroslgma elongatum +
Rhizosolenia alata f. Gran +  - +
Rhizosolenia alata f. indica +  - +
Rhizosolenia bergonii +  - +
Rhizosolenia calcar - avis +  - +





Rhizosolenia cochlea + - +
Rhizosolenia delicatula + + +
Rhizosolenia fragilissima +
Rhizosolenia hebetata + - -
Rhizosolenia irribricata +
Hhizoeolenia inibricata var. Shrubsolei + - +
Rhizosolenia robusta -
Hhizoeolenia shrubsolei + + +









C. C Y & N O P H Y C E A E
Ridielia intracellularis -
Splrulina spec. -
Trichodeanium erythraeum + - +
Trichodesmlum spec. + - +
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